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SELECTED EVIDENCE. 

PUNJAB. 


Mr. P. J. Faoan, PcTcnno Sccrcfai-y, Puniiil) Gorcrnmcnt. 


(Lahore, S9ih 

Sfemomnda by vritnoss — 

I. — Irrigation in Montgomery district, (not print- 
ed). 

II. — Slmli Nnbr Cannl, Hosliiarpur district (not 
printed). 

m. — Imperial and Provincial Canola (Pinanoial). 


1. The ttro main classes into srhicli Irrigation 
Works nro divided for ftnnncial and account purposes 
aro : — 

(1) Producti ve Works, do.alt ■witli under Budget 
Heads XXIX and 42, 49. 

Tlieso are also called Major Works. 49 is a 
major bead of capital outlay under expon- 
dituro not cliargod to Rovonuo. 

(2 ) Min or Works, dealt rvitli under Budget Hoads 
XXX and 43; tbo latter is a bead and orpen- 
dituro charged to Bovenuo. 

Thoro is, borrevor, a Class (3) Protective Irriga- 
tion Works, tbo cost of tbo construction of svbicb is 
dealt with under SLajor Head 3o, subordinato to 
Famine Belief and Insnmneo, such erponditnro boiiig 
rhargeablo to Bovenuo. Theso Protective Works may 
bo classed ns Major Works or Minor Works. 

2. Works classed ns Productive (1) above nro, in tbo 
first instance at any Tate, wholly Imporinl. Tbo 
effect of the rules in (ffiapter XV of tbo Public Works 
Department Codo is to forbid tbo construction of a 
Prodnetivo Work directly from Provincial Fund.s. 
See spocinlly articles 2124 — 2128, 2130. Local Gov- 
ernments, bowover, may play an important part in 
tbo initiation of such works. See articles 2130, 2139 
— 2148, 2131 and 2152, Public Works Department 
Code, and tbo financial arrangements during con- 
struction • nro to some extent under their control 
(artidt.s 2140 — 2100). Article 2153 contemplates tbo 
provincialization of Productive Works. Tlio lost 
article and articles 2151 and 2152 reproduce tbo order 
contained in Government of India, Finance, Resolu- 
tion Jfo. 2009, dated 23rd Jfarcb 1878, But the oper- 
ation of the latter two articles has been rendered 
somewhat easier for Local Governments by tbo re- 
commendations contained in Volume II, Chapter XI, 
Section B, page 289 of the Report of tbo Finance 
Committee of 1880 {vide paragraph 4 of Financial 
memorandum by Mr. LaVillo, Assistant Secretary, 
Financial, to Punjab Government, and the papers 
quoted by him). The system of provincialization has 
been adopt^ in tbo case of tbo Jbolum cannl and of 
the Siraa branch of tbo Western Jumna canal, but it 
will not take effect until the expiration of ton years 
from the opening of tlieso works, or sooner, at the 
option of the Local Government. At present all 
direct receipts from Major Irrigation Works are 
wholly Imperial under tbo terms of tbo current Pro- 
vincial contract. It is, I think, for consideration 
whether some of tbo existing Major Irrigation Works 
should not be provincialized on the linos laid down 
in paragraph 8, Chapter XI of the Report of tbo 
Finance Committee, quoted above. 

The Major Works at present in existence aro : — 

I. — Swart River Canal (Protective). 

II. — Western Jumna, including Sirsa branch (Pro- 
ductive). 

IH.— Bari Doab Canal (Productive). 

IV. — Sirhind (Productive). 

V. — Chenah Canal (Protective). 

VI. — Jhelum (Productive). 

VII. — Lower Sohag and Para (Productive) (Inun- 

dation). 

Vin. — Sidhnai (Productive). (Not perennial.) 

3. Minor Irrigation Works are (o) ' Imperial, (b) 
Provir.cinJ. The financial rules regarding them arc 
contained in Chapter XIX of Publio Works Depart- 

Vol. IV. 


Odohtr 1001.) 

inont Codo, articles 2291—2211, Tlioy can bo con- 
stnictcd by Local Govornmonts subject to tbo above 
1° tboso contained in Chapters "KYI and 

Funds for Minor Irrigation Works aro provided from 
revenue, and not from loans; nnd in tho case of Im- 
perial Works, at any rate, this appears to load to 
curtailment of tbo moans required for extension nnd 
iinproi'cment. Soo paragraph 2 of a Memorandum 
on irrigation of River Valleys by tho Honoiirablo 
Mr. J . AVilson, Settlement Commissioner. Tho follow- 
ing figures for tbo lost two comploto years illustrato 
tho point : — 
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Tho Minor Imperial Irrigation Works of tbo Pro- 
vince nro : — 

I. — Dppor Sutloj Inundation Canals. 

II. — Lower Sutloj and Olienab Liundntion 

Canals. 

in. — Indus Inundation Canals. 

IV. — Shahpur (Imperial) Inundation Canals. 

V. — Muzaffargarb Inundation Canals. 

A'l. — Uhaggnr Canal. 

Tho Provincial works (Minor Works) nro dotailod in. 
tho statomonts appended to Mr, Lavillo’s note, and 
will bo dealt with below. 

4. Of tbo Minor (Imperial) Irrigation Works Capital 
and Revonuo Accounts aro kept [article 2205 (a), 
Publio Works Department Codo] for all oxcopt No. Y 
above, for which only Revonuo Accounts are kept. 
Thoro should thoroforo, os regards proposed exten- 
sions nnd improvumonts, bo no difficulty in forecast- 
ing financial results. Article 2209, Publio AVorks 
Department Code, provides for further capital ex- 
penditure on this class of works; whioh, ro far ns this 
Province is concerned, are all inundation canals. The 
point for decision is whether such works aro sufficiently 
profitable to justify tho expenditure of borrowed 
capital on them. That they hove been so in the past, 
thoro can, I think, bo no doubt. At present tho.v 
liavo to comploto ivith tho largo perennial canals, and 
this will bo ’increasingly tho case in the future as 
tho contemplated large schemes are carried out; still 
there must, I thinkj always continue to be a fairly 
wide field for irrigation in the Punjab riverain tracts, 
and ronsonablo expenditure of borrowed capital or 
more extensive expenditure than at present of funds 
derived from revenue will, I believe, be found remu- 
nerative ; and beyond this there is the consideration of 
our moral obligations to the riverain landowners whom 
our perennial canals injure directly, whatever may be 
tho indirect benefits which they derive from them. 

6. Mr. Lnville has dealt with tho subject of Provin- 
cial canals in his Memorandum, and he has given most, 
if not all, the information required by paragraph 3 of 
tho Memorandum issued by the Commission. There 
is little for me to add. Further information is alto 
available in the Irrigation Department Notes. 

6. The limitations whioh exist in regard to the ex- 
penditure on the construoion of Irrigation Works by 
Local Governments have been indicated in the open- - 
ing Bontences, of paragraphs 2 and 3. Such worka_ 
must be Minor Works and paid for from Revenue. 

P 


Mr. P. J. 
Pagan. 
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INDIAN lEBiaATION COMMlSSIONj 


Mr. P. J. 
Fagan. 


n passing tie last Prorinoia] contract 
m 1896-97 tho Govemment of India, in response to an 
appeal from the Local Government, alloired the 
e^mate of prosjjective annual expenditure under 
Head 43 to be fixed at the prospective total amount of 
annual receipts under Head XSX, i.e., Rs 1,18 000 
in place of an estimate of Rs. 72.000 based on ’the 
actual expenditure of the period of the previous con- 
tract; but, as noted by Mr. Laville at the end of his 
the Punjab Government has not been able to 
take advantage of this concession owing to unforeseen 
expenditure on plague and famine. I agree with Mr 
Davjlle in thinking that the Provincial contract 
system does not, on the whole, operate to discourage 
the application of available Provincial surpluses to 
the construction of Minor Irriratfon Works. It is to 
the interest of the Provincial Government to so utilize 
such surpluses, otherwise they may have to be surren- 
dered at the end of the period of the contract; or 
absorbed in the arrangement of the next eontr’aet. 
This last consideration would tend, I think, to dis- 


wmrage the undertaking by the Local Government of 
large schemes which may take two or tliree years to 
complete, inasmuch as the contract period may termi- 
,n.ate in that interval and the surplus Provincial Funds 
intended for expenditure on the work disappear in the 
manner noted above. I think that it would ho well 
that at the time of passing a new contract the exis- 
tence of any such large current Provincial Irrigation 
Projects should be borne in mind -by Government of 
India. 

7 . On the question whether it is advisable to apply 
Provincial Funds to the construction of Irrigation 
Works my reply would be that it certainly is so in 
the case of Minor Works. For Major Works borrowed 
capital is needed, so that the present arrangements 
referred to in paragraph 2 above must he maintained 
so far as they are concerned. Even in the case of a 
local debenture loan the Local Government acts merely 
as the Agent of the Government of India (article 2120, 
Public Works Department Code). 


1. Q. (The President.) — I understand, .Mr. Fagan, 
yon are Financial and Revenue Secretary to the Gov- 
ernment of the Punjab? — Yes. 

2. Q. What districts have you served in in the 
Punjab? — ^In Montgomery. 

3. Q. Have you had any experience of famine relief 
works ?~No. 

4. Q. You doubtless had a good deal to do with 
District Boards P— Yes, a fair amount, more eepeoially 
in the district of Hoshiarpur. 

5. Q. Do you think that they could be usefully em- 
ployed in the control of minor canals? — No. My im- 
pression is that District Boards are nob qualified to deal 
with irrigation questions. 1 think, they could only deal 
with them under professional advice from the Irriga- 

-tion Department. They have not the means or person- 
nel needful for running canals on approved profes- 
sional lines. The Irrigation Department is the proper 
agency, and the District Board might content itself 
with nominal control. 

6. Q. But are there not a good many useful minor 
irrigation works which practically want little or no 
scientific supervision? — ^In Montgomery there are a 
good many. I did not, however, have much; to do with 
them in that district, but Mr. Kitohin will be in a 
position to say more' about it. I understand from him 
that, partly owing to the fact that District Board 
funds are run down, they really have not the means 
to cany them on. They were originally constructed 
by tbo District Board, and the alignment in many 
cases is wrong and impairs tbeir efficiency. I don’t 
think District Boards can do muck except perhaps 
merely as pioneers. They cannot manage works on 
anything like a scientific system. 

7. Q. I suppose their powers of co-operation are not 
very great? — kf.v experience has been that it is rather 
difficult to get District Boards to take much interest 
of their own accord unless they are suitably induced, 

8. Q. I understand generally that in the Punjab 
rail is the chief crop?— Yes, in most districts; cer- 
tainly in Montgomery- 

9. Q. Wliat is the rainfall of that district? — The 
average is about 9 to 10 inches for the last ten years. 
For the lost two years there has been practically no- 
thing at all. 

10. Q. Then the hharif crops raised in that district 
arc from the inundation canals? — Yes. 

11. Q. They don't trust to rainfall? — ^No, except in 
old beds of nullahs which receive drainage from higher 
levels. 

12. Q. What are the chief hhnrif crops? — Cotton is 
the main crop, a little maize, a largo amount of efiorri 
for fodder, and u certain amount of moth and pulse. 

13. 0. Is thoro much rahi grown in Montgomco' 
district? — A considerable amount; much of it helped 
by inundation. Wlicn they got tho first water from tlio 
inundation canals in Soptomljor, tnc ground is 
ploughed, and sowing takes place later on. 

14. Q. Then tho inundation tainals generally dryjip? 
—Yes. 

15. Q. Do they count on tho cold weather rains for 
ripening tho crop?— Yes, and also on wells. 

IG 0 Would thoro ho a great e.xtonsion of hhurif 
if wore water were given?— Yes. They nrohah!.? 
would v.xtcnd cotton ciiltivation. I don't rtiink all 
the avnlcr would be devoted to extension of hharif. 
it would ho devoted to the extension of rahi ns well. 


27. <?. I sappose cotton is per acre the most vohiablo 
crop? — Yes; I think so. 

18. Q. You say wells aro always used to supplement 
irrigation? — Yes. It depends a good deal on the rela- 
tive efficiency of the canals. Where the well supply is 
a low one, I would say the canal helps the well. 

19. Q. It must require a large number of wells to 
maintain irrigation started by the canal. What is tho 
irrigation per well ? — 1 suppose in the Sutlej Tahsils 
it would run to say thirty acres with plenty of canal 
water to start with and winter rains. 

20. Q. Supposing inundation canals ran dry by 1st 
December? — They would then depend on wells alto- 
gether. -Provided they had good moisture for sowing 
and fair winter rains, they can do that. 

21. Q. Are they pakha wells?— Yes. Practically all 
of thorn. There are_ a certain number of Jheldrs on 
the river hank for lift irrigation and also on water- 
courses. 

22. Q. Are tho agricultural classes generally in a , 
position to go on making wells? Do thoy want help 
from Qovernment? — They take a certain amount of 
tahavi from Government in Montgomery. 

23. Q. Do you consider any change necessary in the 
matter of giving assistnncoP — I think if tho tahavi 
procedure were simplified and the borrower could got 
his loan more promptly, it might encourago tlioir re- 
sort to Govemment assistance, and I think now, see- 
ing tho new legislation we liavo, they will probably 
resort to it more, 

24. Q. What assistance is it reasonablo for Govern- 
ment to render? — In Montgomery I don't think there 
is much chanco of extension, unless canals aro also 
improved and extended. There are many wolls which 
receive no lielj) from them. They depend for that on 
rain, and this is not a very profitable form of agricul- 
ture. Extension of well irrigation must' wait upon 
that of canals. 

25. Q. It is proposed that tho Bari Donb canal 
should command that district.'* — ^Yos ; mainly. 

26. Q. Tho Shall Nalir canal in Hoshiarpur is uiuler 
tbo Deputy Commissioner ? — Yes, bo has been formally 
appointed Executive Engineer under the Canal Act, 

So far as is practicnblo, distribution is largely done 
by tbo Manager. Though Government has takon over 
tbo canal, so far as is possible it is run by tbo peoplo 
thenisclres. 

27. Q. Would you suggest a greater intcrfcrcnco on 
tho part of the Canal Department in tho canal?— I 
have noted points, but I think on tho whole, as far as 
actual mouagomont goes, it would' bo bolter to run it 
on tho present lines. When it comes to undortaking 
extensions — moan substantial extensions — then I 
would suggest it being under more Bciontific control. 

23. Q. It would ho easy to lend an Engineer's 
sorvicos ? — ^Ycs. 

29. Q. But would you suggest it being put under 
more rigid rules? — I think it is not necessary. 

30. Q. Would it ho popular?—! think not. Tho 
canal irrigation is not a burning question. Of wureo, 
we have a fairly good rainfall, so I think under tho 
circunistaiicos perhaps any furthor intorferonco would 
not bo adrisnblo. 

31. 0- You refer to a Minor Canals Bill ? — ^Tlmtiso 
Provincial measure. Ifluui been sent to n.s by llio 
Government of India for ninemlincnt, and reqHires a 
good deal of redrafting. Tho main linei are to cnaWo 
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IJovi'rnmoiit to nssiiiiio tlio iiiniiiu:oiiioiit niul coi>|rt*l 
of privnto cnnnls iimlcr roa;:nitntilo tcrmr;. It- vrili lio 
yoniD film' Ix'foro il tn'comos Inw. 

3i. Q. i'oti think fomptliinp of flio sort. noco'snrvP 
— y<'s. 

33. Q. TnniinR to yonr MoUtr.oi'u'ry oxpprionco, 1 
ioo in v-arnprsph 3 of ^our nolo yon nntR-'-it, ni inr ns 
j-onr cxporicnco p.oo.s, thnt inuoli cotiltJ l)ij «!ono for 
itrocvtcr socnrity to »rrij;.ation by iniproroii tiond-.''^orI« 
atnl wcirsf — Yos. 

31. Q. Of coiirsp, that n-onUl entail n very he.ary 
oiitJ.’iv)'— TJ ki neirs oonltl eerlainly. 

35. Qk Are there nny tore^jury hond-worksP—Kot 
to ttiosp eaiinls. 

3(i. Q. You !^y in pjir.aRrnph 13 of yonr niemnr.m- 
Oiim that the okamlonment of uetls is tine chirlly to 
oiiRnition of leimnt-s. J)o yon Jiie.vn th.at the lomi 
Km'S out of entiivntion till a neiv tenant ia priKtirodP 
— Yes. In the I’heimh Colony there i.s n denianil 
for Inml, just as in .AJontsoniery there is r.ither n 
Kre.at. tleniand for tenants. 

37. C. The population is very .spans'? — Yes, in the 
cultivation svhicti adjoins the Ch'-nali t'aaal. The 
Chonnb C.annl had eScel in takinf: away ten- 

ants. 

3¥. C. Then if the iinpr.iveni.'nt of the Knri Doah 
C.annl e.i rarnml out, aotild that remi'dj' the .state of 
atTnirs? — Ye*, for a time; for tenants aonld jmiir into 
.'lont;;otnerj-. /fhe shortage of lenanls teoiild still, 
hoa-ever, csiiAinno until rho tract, iillixl np. 

S3. Q. -It aonhl throar the interior of the distrvt 
info belter condition; of course, there trotild bo 
perennial irriK-ation; — I think tenants a mild l>o at- 
tmciesl ntroy to the nea- e.srinl. 

•■0. Q. Hat, on the ahole, the efieel of the iietr 
canal would l>o to briOK the f;renter part of the tVn- 
tral IJari IJoah under ciiltiv.ation. It tvonid he lionbU 
ful trhether the carnal would p.ar ? — As f.sr ns the dis- 
trict it-w’lf went, certainly. 

•SI. Q. 1 suppose it would increase the f»xl supply? 

— Yes. 

•12. <?. (Mr, //ijlaira.) — llo yeti think there would 
be any ohjection on the part of the peo|de to the 
tim.nlpttuntion of the w.a<of-voura'«i prop:i>eJ in your 
inemaratidiitu? — I think therx> utuild. .tlr. IMInvai», 
the Executive ICnpincer, who undertook a p.(iod deal 
of t lint with a cert.'iin anmtirtt of success, met with c<m- 
Bidernblo objection Trom the people. They liko two 
scnfor-courscri, which prevent pos'ibihTv of dispute. 

43. Q. AVhatevor has been done, vilInKerj Imvo not 
had to pny for it?— -Yrsi, they have, for those con- 
structed at tho cost, of Government. These nro villn(;o 
w.atcr-coutres. 

•M. Q. 'When flier are anialKamated, do villnners 
h.avo to do them or Goreniment.^' — It was just Ix'inc 
undertnken when 1 left. I understood a number would 
bo nmiilgiim.ated. They were told in future water 
would not be- supplied until this Jmd been done. 

4r,. Q. At their own expense ?—5Yith recovery, of 
course, froin them. 

40. <?. Thnt would make it unpopular?— Y'es, ex- 
actly. 

47. Q. Tho inundation canals have suflercd from tho 
working of tho Sirhind Canal-s? — 1 havo hoard eoiii- 
plaints on that score. X do not know thnt it has been 
satisfactorily established. 

48. '<?. As far ns tho Bari Doab i.s_ conceniod ?— 

I can’t say 1 have gone into tho question very juHy, 
hut I don't think anything to n vary remnrkaWo 
dogroo as far ns Jfontgomory is ooncerned. 

49. y. WJicn worn you settling tho district? — From 
■ tho beginning of ISO-i to 1899. 

60. Q. How did tho irrigation of 'ilicso canals rom- 
pnro with what had been recorded in tho previous 
Eoltlcmont?— TUoro was nu inorqaso m compared with 
tho ]>rcvioua settlement mndo in 1872-73. 

01. Q. Do you know if thoro was sn-incrooso in Uio 
latter half of tho settlement period P—1 could not say 
without looking up figures. 1 think thoro ^wns u fftiriy 
uniform incrcaao. Ono has to boar in mind -rnat tho 
Ijowcr Sohag and Bara aro now canals, ^Of course, 
that would make comparison still moro difficult. 

62. <?. "Wliat is the extent of tho salt land P— I could 
, not say what tho area is around Alontgomcry itself. 

Thoro is a very considornblo oxtont along tho old high 
bank which hounds tlio contra! portion of tho district 
and below that, 

63. Q. It is called reh?~Yca. 

' 64. Q. Tho Salt would, probably bo washed out by 
irrigation?— I havo not had osporionco of it, but, 
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ivitlmut soma sort of subsoil draimigo, it would not bo ,, 
Washed out ju'rmmieiidy ; i( would ha wn,slie<l down ''’'C'. ^ ’ 
and wilii priii>onitwi) irould come up ngniri, rognn 

.vou had any famino relief work in 
till' .Montgomery disincr,?— Aot in my time. Thoro 
Was a scarcity at tho end of 1807-93, and an nttomiit 
nt test works, but people did not come to them, and 
no famino relief works wore opened. Tho ptoplo of 
fho di.strwacd part wont across Iho river to tho CJlifnnh 
Canal whero tlicy either cultivated themselves or got 
tomporsry cnHivntion from Oovorumont. 

66, Q. {Mr. BT’i.mn.)— I soo you oslimuito that tho 
cost of a i>al;l:a well varies from 11s. 260 to Its. 650 P 
— t.nking tijo wJmli? disedet, 

P- ■'Vlmt is the nverngo cost of a paHa wdl ?— 

1.'*^ yof.?'. -I should Bay from 

Hs. ..lO to Its. dCK) in tho riverain tracts. 

68. 0. hat would be tho increase of produce duo 
to the construction of Mich a well if commanded by a 
canal ?— So fsr ns tho rovonno rates go, tho rovenno 
Would increase from 10 nr 12 annas per aero to 
Its. 1-0-0 or Its. 1-7-0. 

,59. y. Yon mo.sn the not income of rorenuo to 
Govornment? — Ye*. 

M. Q. Wiint benefit svonid Govommonb derive in 
inrri'nse of land revenne from tho txmstniction of 
Mich a well costing Its. 3CKI in mich a traetP— I should 
say, mi an avernge, 10 atinns an acre croppesl U 
Hs. 1-C-O; thnt i* speaking of the Sutlej Tabsils. 

61, 0. AVha'v would he the area croppcsl by (Ulch 
n srell P— Ansbitfsl by canal irrigation, on Iho 
averngi', frvan 2.’> to 30 acres wouh! receive well water. 

62, y. The land revenue srould ho incrc.sscd by 
Jl'. J.*''; 12 .•linin' would lie an outside estimate of the 
average? — Yes. 

Os'I. y. How soon wniihl 6'evernnient obtain that 
incre.aso P — Not till the next sottlemont. A nmv well 
being const rui'l o<l, the cultivation which cot canal 
water w’euld pay the canal rate, but woiiht not pay 
niiything moro on account of well irrigation. 

61. y. M'mild Gnventmenl nece's.iril.v got it at iho 
next M-tllement and what nhout the protective len.*oP 
— It wmihl net gi-l it at all cvenhs until the current 
venh-meat had .'.vpiresl, nor until tho expiry of tlio 
proteclivo lenN'. 

65. y, Govcruineiit would then obtain an increnso 
of 1.9 nifie<-.s of land revenne from each well eo** 

Mriicled by a private owner? — Yro. 

60. y. ,\rft occupier’s rates charged on tho Snllej 
Canal ? — Ye**. 

67. y. .\ro they charged on the matured nroap — 

Yes. 

C9. Q. AVould tho construction of a well load to .an 
increase in tho amount realirablo ns occupier’s rates 
by incre.ssing tho iimtiired area? — ^Yos. 

C9. y. Could you give any estimntoP— I should not 
like to givo one straight away. 

70. Q. Land rcvcmio rato i-s also n-ssossed on canal 
irrigation; thnt is, on the area soivn? — l.lxccpt in 
years of widcsprcml fniliiro of canal supply or aa 
oxtensivo failure of winter raiiiH. In that enso it was 
arranged that romi.ssions should bo givoa for failed 
crops. 

71. Q. Still, generally speaking, tho canal rate is 
assessed on tlio area irrigated wiU# tiio help of canal 
water, but increased by tlio construction of a well? — • 

To some extent; bocau.so thoro would bo a feeling thnt 
if a well is there, it would liolp to ripen tho area 
sown, 

72. Q. Tiio construction of a. well would load to 
an incroaso of tho area innturod. Tho financial bono- 
fit tho Government derives from it is not only Its. 18? 

— lie. 18 io nu outsido limit. 

73. Q, And in addition to that thoro is an immo- 
it perhaps At Its. 16 to Bs. 18. 

74. y. And in addition to that thoro is on imino- 
dinto inercaso, not innpprociablo, from occupior’a 
rates? — •'Y ds. 

76. Q. If that, is so, it is a very profitablo financial 
Ir.insnction to imvo now wells mndo? — -Yes, whoro 
thoro nro canals to assist. 

70. y. 'WouiJ'’^ it not bo finnfttcially profitable to 
Govomment to incur a certain amount of expenditure 
in order to got moro wolls made in such tracts P — I 
think so, 

77. Q. Is .thoro any difficulty in getting Govora- 
mont money to lend out ns {akavi advances P Is tmj 
grant, given hy Government, sufficient for tho ad- 
vnnccs desired ? — As far as tho districts of Montgo- 

mory and Eohtak aro concomed, I havo not exporr- 

. , B a 
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eneed difficulty. At Hosbiarpur there is not much de- 
mand for well construction. In certain districts there 
baa been difficulty^ but I have not esact figures. 

78. Q. Have you seen Mr. Laville’a figures? ■ The 
Punjab Government have cleared Rs. 40,000 a year 
on its iahavi system. That is net profit to the Pro- 
vincial Government. On the present footing, vould 
it not lead to further profit if the amount granted 
were largely increased? — Yes. 

79. Q. Would it not be ladvisable to reduce the 
rate of interest so as to absorb the net profit which 
Government makes P— Taking the total loans of all 
kinds into account, there is nothing available. There 
is a deficiency. 

80. Q. In the Montgomery district you say tliat 
a number of wells have been deserted, especially on 
the Ravi ? — Yea. 

81. Q. Do you think they will be taken up again? 
—I think that, with the assistance of the District 
Board Canals, they might be set to work again. 

82. Q. Is there much rtfom for improvement in the 
Montgomery district? — On the Lower Sohag and 
Para there is considerable room -for more wells in 
canal-irrigated land. 

83. <2. If takavi were allowed without interest, 
would it add much to the extension of wells? — ^Yes. 
One of the main difficulties in the past about the wells 
has been that the zamindar goes to his baniab. for his 
domestic expenses, and the baniah with this grip on 
him compels him to come for agricultural loans also. 

I am certain, if he could get loans without interest, 
it rauld not be any the less inducement for him to 
go to Government. 

84. Q. Do you think that on the whole it would be 
advisable for Government to grant takavi for the con- 

.struction of wells free of interest? — As far as exten- 
sion of cultivation and profit to Government go, I 
don’t think there can be much doubt about it. 

85. Q. In your statement here you say that the 
Sohag and Pana Canals have earned a net annual 
profit in the last three years of 10 to 14 per cent. Do 
you think that they are given sufficient credit for what 
they bring in to Government ? — They have not in 
the past, bub since the new assessment I think they 
get a fair credit for the income they actually create; 
and they should continue to do so, for the occupier’s 
rates are revised from time to time. 

86. Q. Are they given any credit for cesses? — No. 

87. y. Should they not be given credit? — Yes, 
theoretically they should. 

88. Q, As far as those two tracts are concerned, if 
it were not for inundation canals, there would be no 
cultivation at all ? — ^No. 

89. Q. The net profit of 10 to 14 per cent, is not an 

^exaggeration ? — ^No. ' 

90. y. It is a financial profit to Government P — It 
varies from year to year. Lately they have nob 
shown a very high rate of profit. 

91. Q, They are very profitable os a speculation? — 
Ves. 

92. Q. In the Montgomery district do you think 
that canals could be further extended so m to give 
something approaching this profit? — ^Yes. There will 
bo very keen competition. 1 mentioned this point in 
my financial memorandum. There is still a very con- 
siderable field for a fairly remunerative investment 
of Government money. But the canals have now to 
compete with perennial canals, and we can’t afford to 
lose sight of the fact that an inundation canal along- 
side a perennial canal can’t bo as profitable as an 
inundation canal with a perennial canal nowhere 
near it. 

93. Q. When you were settling the Montgomery 
district, had the Ohonab Canal been doveloved?— 
hlost of the time I was settling Montgomery at the 
beginning of 1894 and end of 1898. 

94. Q. As compared- with thiuM before, bad tho 
tracts improved or tho reverse? — They certainly did 
not improve. 

95. Q. Owing to what cause? — ^Largely _ owing to 
decrease in Sailah and still more t 9 -.desertion of ten- 
ants and owners to tho Chonab Canal. 

90. Q. 'There was a decrease in the SaitabF— -Yes; 
largely duo to tho Bari Doab Canal, but also, I think, 
to tho channels of tho river having straightened. 

97. Q. What is tho condition of tho Ravi villages 
now eonipaiod with when you safclcd them a few 
ycuTs' HQO “Tlicy liftvc dotoriorfltcu Ktill more. 

98. Q. What has boon done by Government to 
make this up to them in tho way of assessment?— 


fluctuating. 

What faxed a^essment there was has practically been 
abolmhed and canal irrigation has been extended to 
the high lands above the river, and I believe consid jt- 
able grants of land have been given to the peoplo on 
the Government land. 


99. Q. Does that completely compensate them for 
the injury they have suffered from the opening of 
the large canals ?— Yes. 

100. Q. Does it put them in as good a position as 
they were before P— Probably — pecuniarily; but they 
(the zammdars) prefer flood irrigation and easy cul- 
tivation. 

101. Q. Do yon think that anything could be done 
to. restore the prosperity of the riverain villages?— I 
think that, if the inundation canals, at present under 
the District Board, were improved, it would to'somo 
extent improve their condition. 

102. Qc Ja the District Board in a position to im- 
prove them?--I think not. From Mr. Kitchin’s 
memorandum it appears that their income largely 
depends on fluctuating income, and it has fallen 
very low; the District Board is practically bankrupt. 

103. Q. Is the Provincial Government likely to 
Mvance funds for improving these canals?— That 
depends largely on plague and famine, which have 
taken away all our surplus funds. 

104. Q. Are there not sufficient funds for it from 
borrowed capital?— I doubt it. 

105. Q. How many lakhs would be required?— It 
would be difficult to say. I doubt whether it would 
pay to borrow for tho Ravi canals; for the Sutlei it 
would probably pay. 

108. Q. (Mr. Rajarafna.)— In the villages just re- 
ferred to, when was tho assessment revised ? Tho 

new assessments were revised in 1894, then I had to 
revise them again at the end of 1895, and oven since 
then I have extended the area of fluctuating assess- 
ment. . 


107. Q. What reduction was made in assessment ? 
— Tho fluctuating assessment depends on tho area 
matured. 

108. Q. What reduction was made in the rate per 
acre ? — i'ou can’t consider tho rate per acre; the ac- 
tual area varies very widely. 

109. Q. Was no relief granted? — A great relief was 
gran'tod because the former assessment was fixed. 

110. Q. What was the proportion of matured area 
compared to tho former area on which the assessment 
was fixed? — ^In the Gugera Talisil in 1850 tho culti- 
vated area was 86,000 acres; at tho settlement of 
1872-73 it was 66,000 acres; in 1896-97 shortly after 
my revision it was 48,000. 

111. Q. Tho assessment on those? — I have not got 
the figures just now. Tho sottlomont of tho first was 
Rs. 71,000; at tho revised settlement of 1871-72 it was 
Bs. 78,764, then it was Rs. 68,000. Tho second ono 
is 48,000 acres, Rs. 68,000; 'on 6,000 acres no relief - 
has been given. Tho Rs. 71,000, was fixed; tho Rs. 
58,000 was a largely fluctuating assessment; it was 
not a fixed assessment. 

112. Q. I don’t see whkt relief has been given ? — 
Tho relief is in tho elasticity. In tho old system they 
paid whether there was a crop or no crop, subject to 
certain reductions in tho case of continuous failure. 

113. Q. (Mr.\ Ibbctsbn.) — I undobstand what you 
really mean is that tho area under cultivation lia» 
been decreased, not that the area actually cultivatea 
has deteriorated; you give full relief as compared with 
the reduction ?— Full relief as far as the assessment 
goes. 

114. Q. Might you not go further ? Tho cultiv.atcd 
area which you settled at a fixed assessment includeu 
fallows, whereas tho area on which you take i’nur 
fluctuating assessment is tlio matured area?— -Iho 
figures I gave were for that area. I have tho fallow 
area as well.’ 


116. Q.(Mr. llajara(ua.)—You refer to wclls sunplo- 
monting canal irrigation. Aro such lauds liablo to 
pay tho samo rate as other lands not possessing tho 
advantage of a well supply ? — ^Tho land that does not 
have a woll and moroly depends on canal irrigation 
merely pays as far ns canal revenue goes. If it ht® 
a woll in addition, it p.ays canal advnntngo rate for 
tho area over which tho canal wntor is taken nnu 
something in addition for tho well. I am taking too 
case of an old well in which tho period of exemption 
has expired. Of course, if it is a now well dug durum 
tho term of .assessment, up to tho timo when tho pro- 
tective Icaso expires, there can bo no increase. 
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] 116. Q. Supposing Jio sints a well two years l)efore 
settlement ? — ^He will then get 18 years before the 
now assessment is introduced. 

; 117. Q. The assessment will bo framed at the end 
of two years ? — It will not be enforced until 18 years 
have expired. 

118. Q. Are there many wells independent of 
canals? — Comparatively very few'. I could not give 
exact figures. They are in what we call ‘ Barh ’ tracts 
outside the river valley. 

119. Q. (The President .) — understood you to say 
the owner of a well in the riverain tracts tlependa on 
the canals, and, were it not for the canal, would not 
tiiinfc it worth his while to make a well for irriga- 
tion? — That is the case, 

120. Q. Can you give the number of wells in the 
‘Bar’? — I could not give exact figures; the wells are 
very scanty compared with W’ells in the riverain tracts 
that get assistance from the canal. 

121. Q, (Mr. Ibheison .) — ^To come back to District 
Board management; supposing the linaiidal diffi- 
culty can be got over, would you then say that Dis- 
trict Board' management should be recommended or 
not ■ as compared with the Government management 
as regards efficiency, impartiality and popularity ? — 
Wo should gain by District Board management in 
popularity, but lose in efficiency. 

122. Q. By popularity I don’t mean popularity 
with the District Board, I mean with the people? — 
1 think we should probably gain; we should have to 
depend on the Deputy Commissioner being constantly 
in a position to supervise matters and settle disputes 
on the spot. 

123. Q. Why should that be a more popular 
management? — ^It would certainly be a better means 
of irrigation. 

124. Q. As to impartiality, have you ever heard 
anything as regards the distribution of water under 
District Board management? Is there a possibility 
of one man being better supplied than another”? — 1 
think there is a great possibility. It would have to 
be watched and checked very carefully. 

125. Q. Have you heard any complaints of that 
sort? — I liave not had practical experience of work- 
ing a .District Board canal. In Hoshiarpur I had 
complaints on that score, although, of course, many 
of them were without foundation. 

126. Q. On the whole, would you prefer it or not? 
— 1 think there ia a useful field for District Boards 
in the management of works which are not of any 
great importance. In a way, I regard a District 
Board as a pioneer. 

127. Q. It is, I understand from Mr. Kitohin’s 
note, in practical management far from successful. 
You will see a reference to this point in paragraph 9 
of his note. Ha'te they a very considerable area of 
irrigation ? — Yes. The Mamunke embankment came 
to grief in the last Hood. 

128. Q. ' H,ow does the Deputy Commissioner 
manage? Is it nominally management by the Dis- 
trict Board, but really by the Deputy Ooiamissioner?, 
— Yes. I ought to explain that Mr. Kitchin came to 
the district before 1 left. 

129. Q. What legal powers have the District Board 
and the Deputy Commissioner in the management 
of the works ? — ^None. 

180. Q. Will the Minor Canals Act give them any 
power ? — I don’t think that the Minor Canals Act 
will be applied to District Board canals. 

(Mr. Wilson .) — It was certainly intended that it 
should. 

131. (IVitness .) — The thing is at present rather in 
the air; the Act is to be redrafted. At present it 

' applies only to canals taken over by Government. 

132. Q. (Mr. Ihhetson .) — Is it advisable that legal 
power should be given ? — Yes. I don’t know whether 
it is necessary for 'District Boards to have very ex- 
tensive powers, though they should have a certain 
amount of power in settling disputes. 

133. Q. I notice that Mr. Kitchin condemns pri- 
vate management absolutely. Do you agree ? — ^Yes. 

134. Q. Why is it necessary that Government 
should take over private canals ? — I think they should 
bo taken over in the cose of mismanagement. 

135. Q. Do you think that any legislation giving an 
owner power to recover or allowing Government to 

. recover for him is necessary? — It is not so much a 
question of recovery as of unfairness and quarrels 
among proprietors. 'There is a great diversity of in- 
terests. On the Mahdikhan Canal there is no diffi- 
culty. in recovering dues. 

136. Q. You say private chars are very numerous 
on the north of the Ravi; will they be superseded if 
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there is large increase of irrigation ? — ^There would be 
if these canals wqre extended. 

137. Q, What is a char? — It is simply a cut from 
n river. 

138. Q. When you say “private,” do you mean 
owned by individuals or by villages ? — ^Snme by indi- 
viduals and some by villages. 

139. Q. Taken hy men who have grants of land?^ — 
Yes. 

140. Q. How do they work ? — With a good flow 
from the river they have managed to do a very con- 
siderable amount cf irrigation. 

141. Q. Is the work of construction well clone ? — 
Yes. 

142. Q. It is done cheaply ? — The cash spent is not 
extensive. 

143. Q. As regards maintenance, lare there any diffi- 
culties about that ? — No, the silt is cleared by the 
owner. IVhere the chars belong to the village, the 
length is distributed according to the level of the 
chars, and each shareholder is responsible 'for a cer- 
tain length. 

144. Q. Does that work well ? — Yes. 

145. Q. You have never heard of any pronounced 
difficulties about them? — ^Not on the private chars. 

146. Q. Is there any outlay ? — Very probably there 
would be a certain amount. It would be lessened by 
takavi grants. 

147. Q. Do you think that, if Government extends 
irrigation from inundation canals considerably, the 
extension of the wells necessary to supplement it will 
keep pace with it ? — There may. be difficulty about 
capital. 

148. Q. What is the life of a well? — Forty to fifty 
years with a certain amount of repair required in 
that time. 

149. Q. (Mr. Wilson.) — Are they built with lime 
and masonry? — Y’es. 

150. Q. {.Mr. Ihhetson.) — I suppose that, when the 
Lower Sohag and Para Canals were made, the same 
difficulty was experienced ns regards the desertion of 
villagers. They went off to the better supplied lands? 
—I don’t think there was any noticeable migration. 

151. Q. You have no experiences to give ? — In the 
years 1872 and 1873, when these inundation canals 
were taken in hand, there was a drain of cultivators 
from the Upper Sutlej riverain, but that had cer- 
tainly righted itself when I came in 1895. 

162. Q. In what tract P — In the Sutlej river. 

153. Q. I think under the Punjab rules 20 years is 
the extreme limit of exemption from enhanced assess- 
ment on private improvements. Do you consider 
that sufficient? — I should say it was for the general- 
ity of cases. It depends on the cost of the well and 
the depth of the water, 

154. Q. In exceptional cases is there power to 
lengthen the period? — I don’t think so. I never 
came across a case of the kind. 

155. Q. Supposing a man builds a well, what se- 
curity is there that he gets his exemption ? — 
main security is that these are all revised at the time 
of assessment. A list of new wells is made out show- 
ing the date of construction and all particulars about 
it, and the fixed revenue is distributed. 

156. Q. Does the system work successfully P— Yes. 

167. Q. Is there not a similar exemption for te- 
nants who have spent money ? — Speaking of Montgo- 
mery, it is very rarely that tenants ever do spend 
mon^. 

168. Q. With regard to the takavi rules in the 
Punjab, they only take security on the area to be 
cultivated? — Yes. There ia no collateral security 
required. 

169. Q. Has the security to bo registered? — ^It is 
not formally registered. A memorandum is sent to 
the Registry Office and filed. 

160. Q. He does not appear before the Registration 
Officer? — ^No. 

161. Q. Is there any provision for accepting the 
joint personal security of the owners of a village ? — 
Yes, that is done. 

162. Q. There is a piovlsion for it? — It is very sel- 
dom done. But there is provision for it. 

163. Q. Is there in sinking wells any great likeli- 
hood of failure ? — No; spring wells are rare, and the 
supply being mostly by percolation from the rivers 
and from the canals, there is not much likelihood of 
failure. 

164. Q. Wliat'do you think of the scheme of Gov- 
ernment . undertaking actual construction of wells 
and recouping itself by a rate on the area irrigated? 
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— 1 think that is a mailer for consideration; the 
arrangement ivould be fairly popular. 

165. Q. Why do you think this scheme would be' 
popular ? — I don’t think the zamindar would think 
much about it. - He W'ould have his well. 1 doubt 
if Government would be prepared to take it on. 

166. Q. Well-irrigation .depends very much on the 


supply of bullocks; in these years of drought has the 
well irrigation been res’cricted owing to want of fodder 
for the bullocks and the dying of bullocks ?— Yes, in 
the case of wells that are n'ot assisted by canalsj that 
is one advantage of canal irrigation; it' enables 
fodder to be grown for bullocks in the kharif without 
well irrigation. 


Colonel L. J. H. Geet, nperintendent, Bahawalpm' State. 
(Lahore, 29th October 1901.) ' 

I.— Mentor jiiclim hy Witness on Canals anil Wells. 


The subject on which I can give opinions are — 
tl) Go-operative district canals. 

(2) Inundation canals generally. 

(3) Construction of wells. 

2. As to (I), these may, in my opinion, be dismissed 
from consideration. There is only one such enter- 
prise that I know of which has succeeded and is of any 
importance, and for many reasons none such is ever 
lit-ely to .succeed again, or indeed to be attempted. 

3. The Ferozepore eanals have worked successfully 
for many years, and they are important as having an 
irrigating capacity of considerably above 200,000 acres 
and having actually attained that area of irrigation. 
Their construction is fully described in printed reports 
of 1876-76-77, and my painful experiences therein 
stated would, I imagine, deter any District Officer 
from attempting to imitate the operation, even were 
it now possible to do so. I returned to Ferozepore in 
1880 to find the irrigation system in danger of col- 
lapse, but succeeded then in renewing and extending 
it, and I devised the existing system of maintenance 
before I left the district in 1882, as described in a re- 
port of that year. In 1883-84, as Commissioner of 
the Hissar Division, I extended the system into 
Fazilka, completing it as it now exists; and in 1890, 
as Officiating Financial Commissioner, I remndeU'ed 
the system of maintenance established in 1882, as de- 
tailed in the Government Proceedings of November 
1890. 1 have fully stated the method of oonstrueftion 
and maintenance of such works in a manual published 
by Government in 1884. Since then I have no fur- 
ther Icnowledge of them, but Rai Bahadur Maya Das, 
•who has been in charge of the canals since -1882, can 
give any particulars that may be required. 

4. With regard to (2) of my paragraph 1, my opinion 
is that the days of inundation irrigation have passed. 
The rivers have been, or are being, tapped to a degree 
which much lowers the value of these works by de- 
priving them of the early and late water which is so 
important to irrigators. The method was after all, 
but a makeshift; it has had its day; and the time 
has come for arresting the summer floods by weirs, 
and for’ distributing them scientifically over the 
country to afford a duty of 200 acres to the cuseo 
instead of the 30 or 40 acres which is the average of 
inundation canals. 

On the special subject of inundation canals in the 
Bahawalpur State, Khan Bahadur Mirza Jind Vade 


Khan, the Wazir of the State, will give information 
better than I can. 

5. As to (3) of ray paragraph 1, my view is that 
well TOnstruotion should go hand in hand with the 
canal irrigation which affords the springs for well irri- 
gation. Canal water should be given so very sparing- 
ly as to drive the people to use the wells they have and 
to sink others. Not only would the water thus go much 
further, but we^ should hear less of water-logging and 
malaria. The ideal canal irrigation to my mind is 
that which creates and extends well irrigation, and 
IS supplemented by the latter when river water fails. 

Development of well irrigation, like any other form 
of district progress, depends upon the District Officer. 
That the Dis’crict Officer should be able to achieve 
anything in this direction, he needs — 

(а) knowledge of his villages; 

(б) time for moving about and attending to his 

enterprise; 

(c) a free hand in takavi. 

(a) of the above implies some permanence of 
tenure, and of course both zeal and discretion ore 
supposed. 

As regards (c), in no commercial enterprise can 
anything be achieved unless risk is taken. It should 
be accepted that the Deputy Commissioner may . oc- 
casionally lose money. But on the.wholo what bettor 
business can there be than one which borrows at 3} 

which makes an average 
of Rs 600 profit on every well constructed on these 
terms? I hero assume that the wells will be charged 
from Es. 26 to 26 ahiana, say an average of 20 
per annum, for the balance of an average well 
life of 40 years, after expiry of an average jicriod 
Vi protection of 16 years : — 20 x f40 — 16) = 600. In 
the Bahawalpur State takavi is given without charge 
of interest. I attach a memorandum which 1 there 
issued showing the commercial advantage, oven on 
those terms, in encouraging well cultivation by liberal 
loans. The well’s life is therein taken as pornia- 
nenb, because, in fact, timely outlay on repair docs 
extend it to an indefinite jnsriod. 

During the last twU years there lias been a groat 
extension of well construction on takavi loans in 
Bahawalpur, regarding which the Wazir can give par: 
ticulars. This, however, is likely to suffer, os the 
inundation canals there are already suffering from the 
effect of the groat works constructed, under construe- ' 
tion, or projected, in the Punjab. 


Note bv Colonel L. J. S. Grey addressed to the Mashir Mai regarding profit on takavi xcclts, dated 

9th March 1900. 


In coiitimiatiou of my memos, of 21st February 
1900, 26th February 1900, and 2nd March 1900, on 
tho subject of takavi it is well to show the actual 
figures of profit on lending money for wells. 

2, Rupees 300 invested in Government paper yields 
■Si per cent., or in 12 years it is worth 300 (1+^)' 
-Es. 453-6-0. (a) 

If the Rs. 300 bo lent on takavi, it is recovered in 
12 years as follows : — 





Es. 

A. 

r. 

3 years 

30 = 30 (l-t- 

m. 


3rd year 

. - 40 14' 
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0 
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»» 
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0 
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. - 33 

4 

0 
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if 
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. = 32 

2 

0 
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n 

30=30 (1+fJ)' 

. - 31 

1 

0 

l£th 

if 

30-30 (1+,^)° 

. = 30 

0 

0 



Total 

. 351 16 

*0(6) 


(a) minus (6) or Es. 101-6 is thoroforo the actual 
cosi; of tho loan to tho State. 

3. For this capital outlay of Rs. 101-6 the State will 
obtain, for ever, charge imposed on tho well after ex- 
piration of the 12 years’ Patla, say 20 per cent, per 
annum, if my rocommondation in paragraph 4_ is 
adopted. There are indeed few investments which 
yield so largo a return ns 20 per cent. 

4. I recommend that this charge bo fixed at Rs. 20 
bilmukta in excess of whatever tho 60 highas of 
land may bo paying at tho revonno rates of tho village, 
vic.,Es. 20 should bo added to tho jama 'of tho village, 
and to the Khatauni of tho well owner, after 12 years 
from d.ato of completion of tho well. 
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■Xotf iijvn thr itiili-ianits of Fots’XfpoiY irnifutioiifiirnithr.l ta {hrlrntjotioii Cuminiision hi/ JCiii Buhadur Mava 

JIttf, ihitoi thr t(Uh Ooluhcr I'JOl, 


(Not printed.) 


I. 0. (The 2Vrii(?eMf.)— You iiro Eujieriiitoiidi'iit of 

the Hiitm'enliiur Sfntef — Yes. 

S. Q. Hon- loliK hnvo you heoii (hero.'' — 'IVo nml .n 
li.'ilf yeor.'i. I uns (hero In'fori' ns well. 

!). Q. You ii.nvo liad n (’.(khI deni of expe.-.eiir? of 
the I’uiijabf — Yes. 

•1. 0 . Ifnve you lind I'er^'uinlly to deal with f.niiiino 
ri'lief? — No. 

5, Q. In your luemornndiim you mention ro-opera- 
tive ennnts. ^Yhnt nre they? — 5?uch ns t!ie peojilo 
construct and innnnj'.e themselves. 

0. Q. IVhy do you .s.ny Ih.at they should !«< slisinis.ed 
from wnsider.U ion P_— Tile eireumstnnetss for tlmir con- 
struction Were )iarticulnrly favoiiraWe in I'erorepon', 
hut \hey will never l>e tnndo nunin. 

T. Q. Tliey were construni'd nlioiit years ni;of 
— Yes. ] snw nn chnnee of aiiythiiu; In'int; done. «o 
1 lield meetings and invited i’(>oii|e to join. Tiio 
Lieulennnt-Oovernor came over in the second veiir 
of con-truriion and dotennim'd to .'ee thinc.s for f'im- 
self nnd the whole matter dro|iped, so I war. in tlie 
position of hnvine unfinishesl c.inals on mv hands. 
However, I Imrrowesl the money, nnd the liiini' was 
done. 

5>. Q. The .system could not he };ener.ally npiili.-ilf 
— No. 

P. C. H.avc you any faith in District Iloanls heinc 
able to vorh n canal? — In rero.-epnr.' thi'.v do. On 
the Loth of .frinnnrj- the headmen m.><-t to,;ether am! 
p.t'S the accounts for (he previous jv.ir and rsliniate 
the ex|)endi(ure for the- fiitiin': this thev distrihiite 
over their irrigated lands hy ft r.ato which is now 
nl>out lliree annas per acre. I tion't thinl: it c.nn he 
done njtnin. 

10. p. You nre clear (hat Diftrict Hoards could 
not do it P— -Yes. 

II. 0- Voii vay in parai;raph -I of your nolo— " .My 
opinion is that the days of inundation canals havo 
pns'ed, rivers nrx' heiiif; tapped to n de^ri'e which 
lowers (he value of thf-so worhs hy depriviu); them of 
th" early and Into waters." Will you hindiv cis'e 
some details? — AVo reehon (hat ivo nl-o one foot of 
depth at the lu'jtiuninc of the floods nnd one font at 
(ho end due to (ho pereiiiiinl eaiinls.' Our slatis(ie.s 
sliow tliat we lose this. 

12. Q. You Imvo f;ot a sy.slem of caunes? — Yes, Iho 
whole tliiiif: has to he Oiorout’hlv worhesl out. It is a 
very imoortarit i-rntter. AA'e hare ;;one ns far ns 
possible in mooliriK tho loss 1;y dcepcniiiK nml re^rad- 
inR. 

1.3. Q. You say that n dam can arrest Komc of the 
flooihs for years? — Wo heliovc that. 

(Colonel Groy then dc-scrihed from tho map a scheme 
they iind on hand for a canal above Iia.sul, hut which 
was impossihlo without a sveir. He said there wa.s 
room for oif-ht to ton l.ahhs of pi-ople.) 

I I, Q. Ik tho population thick? — Tim population of 
the ILsbaw.slpur State is only a liltlo over eif-bl Inkbs. 
Tliere is room for as many more. 

1. '). (?- Ts tbero room for a colonisation scliemo? — 
Xen, on a very InrRO scale. 

1C, Q. Would tbo Durbar pay its ulmro in tlic svoir? 
i— Ye.s. I am pnttinR fonvard a scliemo noiv. 

17. Q. You know no places wlioro water could bo 
stored ? — ^No, Thcro is no place in Voroaeporo or in 
any place I am acf)iinintcd with. 

18. Q. Do you tliink people svould bo contented, 
IiavinR st.-irted svitli canal irriRation, to inakd wells 
to carry the crops to maturity ? — I liavo always rc- 
Krott-od.'to SCO tho extent to svliich canal irrigation 
throws wells out of use ns on the .Tumnn Canal. Tbo 
natural tendency is of courso to closo svells nnd take 
the much easier flow. 

19. Q. 'tto you think it prncticnblo to_ compel tbo 
people to take to well irriRationP_ — I think it miRfit 
bo done if tbo canal water sroro gis’en to the villngo 
for a limited area only. Tlio surplus water could 
then bn used to extend irrigation on the canals. 

20. Q. Does that moan tbht tbo field could bo irri- 
gated partly bv canals and partly by wells? — AVitli 
the aid of cniial, tho well’s irrigation of 20 acres 
would bo doubled or trebled. According to my ex- 


perience, whenever no give inumlnliuu canals, tbo 
people, on finding (lie eiiiinl water uncertain, sink 
wells. During the lust two years npplicntion.s have 
been put in lor n liltlo over 11 Inkliu. In Hahawnl- 
pur wo hayo already paid out- Hs. 8,81,000. They 
lind it pmlilnhle to Imve (ho woll.-s, and 1 find this ii 
ino'-t satisfaviory investment of money. 

21. Q, Aro_ litl.iivi advnnces given as in Hritiah 
territory — Ye.s. hut free of iiitere.sl, nnd tho period 
of recovery is 12 to 20 years. 

22. (). I'niiii your jirovious experieiico of districts 
under Dritisli rule, do you think liihavi ndvaiiccs 
ni'cc.'s.'iry ?— Yes. 

23. Q. In Ihilmwnlpiir is (hero a simpio wo.v of 
gettiii" the money ?— -Yes. tho ndminislrntioii wanted 
to htsig.i (he .system round with )in)tectivo measiiros, 
hut the people Mould not tako (ho money (ill thmo 
Mere n'hixed. 

21. <1. A'ou Iiavo i^eii mischief done hy loo much 
precaution ? — Yes. 

2.T G. I fuipiioie ill HnhnM-al|iur tho jieople are 
looking M'ith eoiisiderahle alarm on tho proposal for 
tin; Lower Dari Doah Canal?— Of ixuime, tho pimide 
i|Uite si-e that even M'ilh this caiial, if ivo got a" ivoir 
in (he Sutlej, it will revoliitioiiiro tho irrigation. 
(Witness df-imhed tin tho miip uhoro tho weirs wiihl 
he plaissl.) 

2';. y. (.1/r. lliiihnm .) — What nro tho facts in n>- 
gard to tho llahiiM-.alptir oiinals running in (ho rohiP 
— Wo havo got four running noiv, which, I think, will 
run up to Chrittmas. 

27. Q, Do they nlwny.s run up to Christmas ? — Yes. 

28. (). Do tho saiiio calinl.v run — Not nccevsnrily. 
2;'. Q. Are tliero always s'otiio canals riinniiig P — 1 

have never known u hen wo have not laid one or tivo. 

,')0. Q, In Bpite of (ho fact that tho canals havo hoeii 
silted up? — Yes. Working in tjiiioksaml is a special- 
ity of the people of Ihihnivnlpiir. 

31, Q. You moan to say they clear tho sand nivny 
much lower than tlic surface of water in (ho river P — 
AVs, two or Ihroo foot holow roro. 

32. Q. Dili you can’t p.ol uator all tliroiigli thorold 
weather; your canal i.s silted nji ? — They turn to and 
clear it out — hnvo hcon doing this for a gron'l num- 
ber of years. 

3.1. Q. They got it clcnrctl out heforo Eobrimry or 
March ? — Yc.s. 

31. Q. AVtth regard to wells, is it not nocossaty to 
hnvo wells to mature rithi crops? — It is vorj' nccos- 
Knry. No man likes to pul in rahi u'itliout a well. 
A'ou might any it is a five rjiiCi non. 

•Ti. Q. If they flood tho land in August or .Septom- 
her, they respiiro tho a.Ksi-stanco of tho well later on ? 
— A'es, 1 think so. AVilli roferenco to a remark whieh 
fell from Mr. Merit, wo supply horors nnd boring 
tools to well-.vinkors free of expeii.Ko; wo find it well 
worth tho cost. 

3G. Q. (.Afr. IhhclfOn.)~Js tho ns,siBtnnco largely 
nindo use of ? — A’os. 

37. Q. (Afr. ll'itjon.) — What docs Govoriiinont get 
from tho dovolopmont of tho imindiition canals in 
I''cro-/.oporc ? — My information is rntlier stale. It 
was getting somo years ago Its. 07,000 a year, 

38. Q. Oiving to cnlmncod revoniioP — Yes — 'Water 
ndvnntngo rote.’ 

39. 9- Has Governmont advanced monoy or spent 
money in developing this sjutom ? — No. 

■10. Q. As Governmont gets more incroased rovonuo, 
would it not bo reasonable to expect it to improve 
tho eniuils? — No; a condition -n’liicli I made for tho 
■ people was that tlicy should iiiivo 'tho canals froo for 
a eortnin period only, viz., till expiration of tho 
soUlomonl; this camo to thirtcon years. 

41. Q. Do you think that tho system by wliiqh tho 
people tlieinsolvos mnnago tlmir canals nnd maintain 
(hem can bo coiitimicd indofinitoly P — Yo-s, if you can 
get tho mon;1f you could got anotlior Mnyn D;is. 

42. Q. If you muld not, do you consider that Gov- 
ernment should continue tbo manngomont rn tho 
present footing or cliargq a wntor-rnto P — ^I think 
tbo people would prefer doing it alone. Tho idea is 
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that Maya Das should train a man. That was my 
idea. He has a man in training in whom he has 
great faith. I think it would be worth trying. 

43. Q. If he does not succeed P — I think -the people 
would prefer being left alone. 

44. Q. Suppose Government did charge water- 
rates, what rates should they charge P — The cost of 
maintenance Re. 0-11-6 per acre irrigated, plus the 
present charge of 12 annas per acre water advantage 
rate. I would not put on more, as Government spent 
nothing on the work. 

46. Q. You said you don’t think a similar system 
of canals could be attempted anywhere else P — I don’t 
think it could. 

46. Q. Would you encourage private owners to 
make canals of their own elsewhere P — ^Yes. I don’t 
see any objection. 

’ 47. Q. Would it be better in future to encourage 

private owners to make canals or for Government to 
make themP — My view is that on inundation canals 
water is largely wasted. The water should bo applied 
to the best purpose only. I am not in_favour of in- 
undation canals except so far as an dS interim ar- 
rangement. Proper scientific principles should be 
introduced. 

48. Q. Is there a large area that can he irrigated 
from the weir which .you propose P — Speaking of 
Bahawalpur, a couple of falls would supply the water 
to the existing canals in the valley. We will have to 
feed those canals from the 'one single head. I believe 
also that a great mass of the water percolates hack 
from the irrigated land into the river. Some Engi- 
neers say that it all comes hack. Anyway, I should 
imagine that this water percolating back into the 
river will supply means for well cultivation in the 
valleys. If you have water within 30 feet, it is 
as good as any man could wish. 

49. Q. If you feed an inundation canal from a pe- 
rennial canal, is there no danger P — 1 don’t see that 
if you drop the water by falls. 

60. Q. But why should not the valley canals con- 
tinue to work; there will always be surplus water in 
the river P — Doubtless there is always that with a 
weir. A portion Of the supply will pass on and can 
be utilized if they sink beds low enough. 

61. Q. If the water of the Sutlej were taken out 
on the left hank, is there sufficient land commandablo 
to utilize it all P — I think there is in two-thirds of 
the Bahawalpur State territories where it is level as 
a billiard table except for occasional sand-hills. 

62. Q. That would bo Commanded by a canal ? — 
Yea. 

63. Q. If these weirs were made, Bahawalpur 
would be prepared to pay a portion of the co's't ? — 
As represented by me, yes. I think, too, the Nawab 
is fully persuaded or the benefit that would be de- 
rived. 

64. Q. Is there a sufficient sum likely to become 
available to spend on large weirs of this description? 
— ^I think we could have 40 lakhs of rupees_ ready in 
eight years’ time. 'Ihe question won’t arise before 
then. 

65. Q. Where would the colonists come fromP — ^They 
would pour in from Ferozepore and Patiala'. 

66. Q. You have already British subjects there? — 
Yes, as far as this canal extends, it is entirely popu- 
lated by Ferozepore Jats. I got them in 1871-73. 
They settled on the ■ condition that this canal would 
be made. The land is now pretty well irrigated. 
They will not ordinarily settle in the valley. In vOt 
cent years immigration has been checked by the late 
Nawab’s sporting proclivities; a Jat doe's not care 
about being dragged out for ■three or four days for 
driving game. 

67. Q. And, generally speaking, there is no difficulty 
in attracting men from British territory ? — No cTiffi- 
cuity. 

68. 'Q. I understand you advanced about nine 
lakhs of rupees tahavi? — ^We advanced Rs. 8,84,369, 
which have been given out without interest. All this 
has hoen done in the last two years, 1900-01. 

69. Q. In time, according to your plan, no loss 
will bo incurred as regards payment P — don’t seo 
iiow loss can bo incurred if the well is made. Tho 
money is advanced by degrees. The money is put 
into the soil, and there is the man’s holding. 

CO. Q. You advance tho money without interest 
chiefly owing to prejudice against interest? — Yes, for 
no other reaspui 


61. Q. You made a calculation as to what loss 
would be incurred by the State through not 
taking interest?— My calculation is attached to my 
memorandum. I make out that the State gains 20 
per cent, even without taking interest. 

62. Q. And the State gets, on the expiry of the 
period of exemption, twenty rupees a year P— An 
average of tweniy rupees a year. 

^ 63. In the case of boring tools, are they only 

used in finding the stratum of water or do they assist 
in the actual excavation of the well P — No. They only 
have a ^ameter of two to three inches. They are 
screwed in, and if they bring up bitter water or meet 
hdn (hard pan), the place is abandoned. 

64. The hdn you speak about in your memoran- 
dum is often six or eight feet thick. Is it ever broken- 
through to see what is below P — I don’t know. I see 
Scores 'of wells abandoned. 

65. 0. But would not this hdn be an excellent found- 
ation for the wellp — ^No. It is too near the surface. 

66. Q. My idea is to break through the hdn; would 
it not be a grea'b assistance; is it not worth trying? 
■Would it not give sufficient water from below ? — ^I 
daresay. Heenan at great cost and immense difficulty 
broke through two or three to get pure water. 'IVifh- 
out that we were plagued with scurvy 'owing to the 
salts in the shallow wells. 

67. Q. (Mr. Ihhetson.) — ^Why do you think District 
Board will not manage canals? — ^The composition of 
tho Board. The Board that manages the canals should 
be composed of men who are vitally concerned. 

68. Q. Yon have no hope of management by Dis- 
trict Boards? — No. 

69. Q. One result of a canal being taken over by 
Government would be that the co-operative labour 
system would be abandoned and a rate would be 
charged to cover the Cost. That would be very un- 
acceptable to_ the people P — No, I am not sure that it 
would. I think they would prefer to pay the value 
in Ferozepore, but whether it would finally suft them; 

I don’t know. At present any one who does not wish 
to work pays the value of the cubic contents of his 
share of clearance, and a contractor is always willing 
to take it over. 

70. Q. It would be a disadvantage on the whole Id 
give up Statute labour? — ^Yes, I think so. 

71. Q. You are very strong on the point that canal 
irrigation should supplement well irrigation and not 
supersede it? — Yes. It is the well that supplements 
the canal; the robi cannot be trusted to the canal.' 

72. Q. Are you referring to_ inundation canals 
only? — ^Yes, I am not contemplating the great canals 
that take off from the foot of the Himalayas. 

73. Q. You are referring to wells 'o! which the 
depth of water would not be variable P — Yesj but all 
canal-fed wells sink slightly when the canal is dry. 

74. Q. You don’t wish it to be applied to the Sir- 
hind and Jumna Canals P — Hardly that; I think the 
restriction of canal wa'ter and tho use of wells 'to 
supplement canal irrigation is universally desirable, 
though on perennial canals the robi is not actually 
dependent upon wells. 

76. Q. You do wish to include the Western Jumna 
Canal? — ^I include the whole. 

76. Q. With reference to what you say in paragraph 
5 about well irrigation being supplemented— take tho 
case of a canal of which tho flow is continuous. As 
has just been pointed out, in order to avoid the canal 
superseding wells, you would have two distinct areas — 
a canal area and a well area? — ^No; that has boon 
pointed out, but I do not agree — I think it perfectly 
possible to limit the number of canal waterings and 
leave wells ‘to do the rest. 

77. Q. Is it not a fact that on the introduction of 
a canal the whole agricultural economy change— for 
instance, big cattle are required to work wells.. Would 
not that create a difficulty ?— Yes ; ns regards the fact, 
not as regards the difficulty. The canal necessarily 
itself raises water level and renders tho well easier 
to work. 

78. Q. You don’t think that difficulty will arise?— 
No. 

79. Q. Though you think the days of inundation 
irrigations are passed, you would still utilize Ue^ 
water by inundation canals?— Certainly, till it copm 
bo bolter utilized by scientific canals from weirs. 

In tho construction of inundation canals the money 
is less well applied, it is bettor used up on nrrang 
ments which will give two hundred acres to tho cusoo. 



SELECTED EVIDENCB. 


80. Q. You propose to take au'ay the wliole supply 
of the Sutlej at the beginning and end of the season 
and utilize it higher up? — Yes. Of course, that is 
below Fazilka. 

81. Q. How about the people in the valley? No 
money can compensate them for the toss? — We have 
talked that over in Bahawalpur, and agree that they 
will be perfectly compensated by being given suffi- 
cient land on this new' canal and money to build, 
while at the same time feeding the existing valley 
oanals'as far as possible. 

82. Q. You would move them up ? — ^Yes. Of course, 
it would be a complete revolution. 

83. Q. Have you been able to make improvements 
in the tahavi procedure? — I think I have succeeded in 
making considerable improvements in Bahawalpur. 
We want no inquiry by the Revenue officials. 


84. Q. How do you manage to dispense with the 

Patwari and Kanungo? — Wo take the particulars of 
the man’s holding out of the settlement file and ac- 
cept the last entry recorded in the annual papers. 
I had great difficulty in obtaining this exemption,' 
but I proved the advantage to the Durbar on the evi- 
dence of the men who paid large proportions of 
takari grants to the Tahsil officials, and the Durbar 
agreed to accept extrac'cs Wf the revenue records, 
and that the money should be paid on the spot by 
the Kardans themselves. - 

85. Q. A suggestion has been made that Govern- 
ment should make wells in private lands. Do you 
think the schema would work? — I cannot imagine it. 
If a man wanted the improvement, he would make it 
himself if takavi were rendered easy. I don’t flunk 
he would care about a State encumbrance on his 
land. The land would not be his own any more. 


Mr. R. Sykes, Director of Land Records, Punjab. 

(Lahore,- 29th October 1901.) 

STATEMENT I.— Showing- numher of wells and the average area of crops matured per well from 

1889-90 to 1899-1900. 


' 

Number of weels in use. 

Area of crops 
matured by 
well 

irrigation, 
colnmn 7 i f 
Statement 

vm. 

Aveeaoe area of cbopb 
jiatueed pee well in 

PiBTBiCT AKD TEAR. 

Falcke, 
colnmn 16 of 
Statement III.^ 

Kachcha, 
column 17 of 
Statement UK 

Total. 

N^ormal 

year 

1891-92. 

Famine 

year 

1899-1900. 


lEf9-90 .... 

664 

149 

813 

2,860 




1890-91 .... 

699 

90 

719 

8,020 




1891-92 .... 

586 

44 

630 

1,965 

8 

• M 


1892-93 .... 

561 

31 

593 

1,073 

... 

**• 


1893-91 .... 

548 

■28 

576 

1,306 

... 


Hiasar . • •{ 

1894-95 .... 

547 

35 

582 

1,298 

... 


1895-96 .... 

613 

117 

730 

5,108 

... 



1896-97 .... 

823 

859 

1,183 

9,105 

... 

... 


1897-98 .... 

825 

241 

1,067 

3,402 

.. 



1898-99 .... 

847 

352 

1,199 

7,160 

... 

... 


1899-1900 

993 

434 

1,427 

8,980 

... 

6 


Increase or decrease as 
compared with 1889-90. 

+ 329 

* 285 

+ 614 

-•f 6,120 

... 

... 


/1889-90 .... 

1,703 

462 

■2,164 

21,834 

... 

... 


1890-91 . • • ' • 

1,843 

540 

2,383 

26,438 

... 



1891-92 , . • • 

1,834 

510 

2,314 

24,673 

11 

... 


1892-93 . . • • 

2,040 

75 

2,115 

19,672 

... 



1893-94 . . • • 

2,082 

358 

2,440 

18,267 


... 


1894-95 . . • ■ 

2,130 

416 

2,546 

14,593 

... 


Bohtalc ■ ‘ ■ ^ 

1595-96 . . • • 

2,177 

551 

2,728 

23,067 

... 

... 


189S-97 

2,521 

2,644 

5,165 

. 

35,435 

... 

... 


1897-98 .... 

2,555 

Tii 

3,330 

24,713 

... 



1898-99 i 

2,626 

2,001 

4,627 

30,376 

... 

... 


1899-1900 

2,770 

3,597 

6,367 

31,030 

... 

5 


Increase or decrease i 
compared with 1889-9 

+ 1,068 

-r 3,135 

-1- 4,203 

■+ 9,195 

... 

... 


1889-90 . 

7,980 

2,188 

10,168 

78,734 

... 

... 


1890-91 . 

8,037 

2,293 

10,330 

87,304 

... 

... 


1891-92 . 

8,135 

2,212 

10,347 

82,695 

8 

... 


1892-93 . 

5,270 

2,230 

7,500 

74,280 

... 

... 


1893-94 . 

8,216 

2,118 

10,331 

77,468 

... 

... 

. 

1894-95 . 

8,241 - 

1,889 

10,130 

60,279 

... 

•" 

Gntgaon . • 

\1S95-9G 

8,391 

3,048 

11,439 

83,241 

... 

... 

‘ 

1696-97' . . ' . 

8,555 

3,519 

12,074 

105,019 

... 

... 


1S97-9S . 

8,635 

2,675 

11,311 

63,103 

... 

... 


1898-99 . 

8,782 • 

4,042 

12,821 

101,531 

... 

... 


1899-1900 

9,189 

7,913 

17.107 

113,019 

... 

7 

■ . 1 

Increase or docrcaso 
compared with 1SE9-'' 

+ 1,209 

-1-5,730 

6,939 

4- 31,285 

... 

... 


Colonel 
L. J. U. 
Grey. 


Mr. R. 
Rykes. 
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Hvhri. 


STATEMENT I.— Sliowiiig immbor of wdls and the average area of crops matured per well from 

1889-90 to 1899-1900 - 





Ki:>niM! ov v.-ri.t,n in uit. 

Are-: of rrups 
mnlnrcd by 
well 

irrifratlon, 
ci'ltiiiin 7 rf 
St.-itement 

III. 

AvrnAor atii:a or cuors 
MATin:i:i> rri: v/km. ik 


Dlittnicr 

A:;n trAti, 

rtdumn 10 <tf rultimu 17 of 
III. 

Total. 

Nenn,-!! 

year 

1W1-92. 

Tnmino 

Tear 

lEyO-lOM. 



p^'oro .... 

r.,i87 ; 

810 

' 

7.n27 

7.5,910 

... 

... 



If0>01 .... 

r.,363 ' 

813 

7/I^7C 

77,415 

M. 

... 



iwi-o: .... 

\ 

619 

P,6r.8 

01,959 

7 

... 



IKrt-PS .... 

5. IPS 

492 

5.000 

51,062 

... 

... 



UPS t'l .... 

K2t8 


8,771 

53,877 

... 

... 



IfPlPO .... 

C Of *» 

462 

8,711 

IP.'Cl 

... 

... 

Pl-llll 

• •( 

ispr.-M .... 

8:191 i 

639 


69,391 

... 

... 



IfP-Ki" .... 

P.ftu 

1,702 

10,566 

110.2S7 

... 

... 



IfijT-PS .... 

6.933 

fc77 

0 sn2 

61,425 

... 

... 



.... 

9,213 

i.ffli 

10,217 

107,071 

... 

... 



U'pp-ip.o 

9,316 

3,233 

12.7.51 

121557 

*.» 

10 



Ir.criwo tlcrrc:\*<5 nn 

c trith CK*. 

-1 

1 J 

■t r.-ir-i 

-t 15317 

... 

... 



IfSOP'3 .... 

7,916 

439 

.o,3.'.5 

108.938 

... 

... 



ISO-J-Ol .... 

f. t'.W* 

'' 

353 

r.lfo 

O'!, 786 

... 




IFOl-Pi .... 

6.0)1 

365 

8,969 

85,080 

9 




IfPMO .... 

7,411 

107 

7/68 

74,411 


... 



l?Xt-P» .... 

9,239 

l.M 

9,113 

74,723 

... 

• »* 


• • 

IfPI-P.'. .... 

9572 

146 

9,516 

26,515 

... 


Kurnal 

If05-P0 .... 

9,516 

210 

9,725 

93,808 





1EP-VP7 .... 

0,0112 

400 

10,322 

103,579 

• *< 




1EP7-0S .... 

lO.W 

281 

10,281 

104,1.58 

... 

• ** 



1S03-PP .... 

10.211 

317 

10,561 

125,120 

1.. 




iero-1000 

10,77G 

781 

11,519 

158,652 

... 

14 



Tncrca'o or Occrcaso ns 
compared with 16S9-00. 

-r 2.859 

-r 315 

3,-:oi 

+ 49,721 

... 

... 



/1S'9-9D . . . . 

, 2,101 

2,405 

4,506 . 

. 26,976 

... 

... 



ISPO-Pl . . . . 

2,021 

2,072 

4,096 

20,607 

... 

... 



1691-92 . . . . 

2,113 

1,611 

0,787 

. 21,416 

6 

... 



1692-93 . . . . 

2,223 

1,507 

0.735 

, 16,568 

... 

... 



1693-91 . . . . 

2,301 

1,532 

3,836 . 

. 10,211 

... 



• • 

1591-93 . . . . 

2.371 

1.353 

3.757 , 

7,431 

... 

... 

timballa 

} 

160.V9G , . . . 

2.113 

2,107 . 

4,550 . 

. 19,036 

... 

- 



1896-97 . . . . 

2,726 

4,967 

7,693 

. 40,255 , 


... 



1897-98 . . . . 

2.745 

2,611 

5,389 . 

. 25,026 

- 

... 



1695-99 . . . . 

2.781 

2,417 

5,201 

28,107 

... 

... 



IS-.^-lOflO 

3,23 

13,699 

16,028 , 

61,489 

. - 

1 



Increase cr flccreaso ns 
compared with 1889-90. 

1,128 

+ 11,291 

-e 12,422 

+ 31,513 

... 

... 



nSE9-90 . . . . 

... 

■u ■ 

41 

17 

... 

... 



1890-91 . . . . 

... 

85 

35 

. ?6 

... 




1691-92 . . . . 

... 

*.« 


23 

... 

... 



1892-93 .... 

••• 

... 


- •" > 

.... 

... 



1893-94 .... 

... 


... 

... 

•«* 

... 



1891-95 . . , . 

... 

••1 

... . , 


... 

... 

Kan^ 

» • • 

( 1895-96 . . . . 

1 

41 

48 




' — 



1896-97 .... 

4 

49 

53 

. . 

... 

... 



1897-98 .... 

4 

SI 

55 

.. 

... 

•«« 



1893-99 .... 

4 

51 

55 


... 

•M 



1899-1900 . . . 

4 

78 

£2 

. ... 

... 




IncrcaBO or decroaso &b 
compared vnih 1889-90. 

+ 4 

•f 84 

•f 38 

-17 

... 
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ri 

STATEMENT I.— Showinff nvunlier of wells and the average area of crops matured per well from 

] 889-9.0 to 1899-1900 — continued- 



^ ' 

NtJMBBE OP -WEDtS IN DSE. 

Area of crops 
matured by- 
well 

irrigation, 
column 7 cf. 
Statement 
VIII. 

j AVEBAGfE AREA OF CROPS 
MATURED PER WELL IN 

Disteict and tbab. 


KachcTia, 
column 17 of 

Statement III. 

* Total. 

Normal 

year 

1891-92. 

Famine 

year 

1899-1900. 


1SS9-90 . ' . 

3,628 

' 7,360 

10,988 

41,679 




1890-91 .... 

3,662 

6,733 

10,395 

85,896 


... 


1891-91 .... 

3,877 

7,363 

11,210 . 

. 37,317 

3 

... 


1893-93 .... 

1,015 

6,803 

10, m 

22,003 

... 

... 


1893-91 .... 

1,116 

5,190 

9,306 

22,182 

... 

... 

Hoahiarpnr . . \ 

1891-95 .... 

1,776 

5,472 

10,218 

14,195 


... 

1895-96 .... 

1,919 

6,433 

11,352 

39,417 

... 

• ». 


1896-97 .... 

5,077 

9,991 

15,068 

50,787 

... 



1897-98 .... 

5,237 

8,078 

13,315 

41,860 

... 

... 


1898-99 .... 

5,402 

8,096 

13,493 

44,935 

... 

*4. 


1899-1900 

5,691 

15,412 

21,103 

83,427 

... 



IncreasB or dooreaBO aa 
compared with 1889-90. 

+ 2,063 

■) .'>,052 

+ 10,115 

■f 41,748 

... 

... 


1889-90 .... 

22,715 

627 

23,342 

364,237 

• •• 



1890-91 .... 

23,163 . 

715 

23,878 

346,974 

... 



1891-93 .... 

23,783 

• 575 

21,363 

318,601 

U 

... 


1892-93 .... 

21,511 

612 

25.153 

326,858 

... 

... 


1893-91 .... 

21,703 

512 

25.215 

326,171 

... 


Jiilinndnt • t \ 

1891-05 .... 

21,915 

433 

25,318 

280,826 

... 

•M 

1895-96 .... 

25,107 

172 

25,570 

375,009 

M. 

>.( 


1896-97 .... 

25,187 

669 

26,176 

397,221 


• If 


1897-98 .... 

26,010 

571 

26,581 

392,387 

... 

444 


1898-99 .... 

26,350 

580 

26,930 

388,316 

... 

4«» 


1899-1900 

26,897 

3,419 

28,316 

410,626 

.*> 

15 


Increase or deoroaso as 
compared with 1889-90. 

+ 1,182, 

* 792 

+ 4,974 

+ 46,389 

... 

... 


/18S9-90 .... 

8,288 

553 

8.841 

166,645 

... 

... 


1890-91 .... 

8,418 

517 

8,995 

162,138 

... 

4*4 


1891-92 .... 

8,539 

470 

9,009 ' 

161,665 

18 

»*• 


1892-93 .... 

8,938 

498 

9,436 

123,120 

... 

... 


1693-91 .... 

9,058 

4S7 

9,545 

158,281 

... 

■ 4. 

Ludliiarui' • • * 

1891-95 .... 

9,136 

485 

9,621 

100,261 

... 

44. 

1895-96 .... 

9,201 

515 

9,716 

165,851 

... 

444 


1896-97 .... 

9,293 

538 

9,831 

183,512 

... 

.44 


1897-98 .... 

9,399 

517 

9,916 

_ 174,415 


.4. 


1898-09 .... 

9,672 

697 

10,269 

180,190 

... 

■ 4. 

' 

1899-1900 

9,921 

1,536 

11,460 

200,273 

... 

17 


Increase or decrease as 
\ compared witli 1889*90. 

■¥ 1,636 

+ 963 

■f 2,619 

-f 33,628 

... 

... 


tl889-90 . . . . 

5,275 

CG6 

5,913 

110,563 

... 



1690-91 .... 

5,631 

570 

6,201 

123,414 

... 

... 


1891-93 .... 

5,895 

577 

6,172 

130,051 

20 

4*. 


1892-93 .... 

5,951 

503 

6,451 

85,938 

... 

44. 


1893-91 .... 

6,313 

406 

6,710 

97,161 

«t. 

444 

I'croroporo . « 

1891-95 . . . . 

\ 1895-35 . . . . 

5,452 

6,6S3 

2.57 

3B6 

5,709 

7,069 

95,220 

139,959 

... 

.... 


1696-97 . . . 

7,118 

687 

7,805 

152,792 


•4. 


1897-98 . . . . 

7.116 

675 

8,091 

' 115,906 

... 

44. 


1895-99 . . . . 

7.631 

697 

- 8,323 

149,574 

' *** 

... 


1899-1900 

6,066 

1,252 

0,318 

188,570 


20 


Increase or dccrcnso na 
. compared vritli 1889-00. 

•r 2,791 

-f 5S4 

-f 3,375 

+ 77,0^7 

... 

... 


0 S 


Mr. B. 
Hykes. 
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cm Arp-p'-wr-c'fjm T — Showiiisr RuiiiliBr of wells and the average area of crops matured per uelHrt"* 

1889-90 to 1899-1900 — continued. 



Ndmbee of 'WELEB 

IN USE. 

Area of crops 
matured by 

Ateeaoe itu nr rt'n 
IIATtlKED r£E TTEtl IS 

DlBTElCT AKD TEAE. 

PoH-n, 

KachcTia, 

1 

Total. 

irrigation, 
colnmn 7 of 

Normal 

! Fsai; • 


oolnmu 16 of 

column 17 of 

Stotemont 

year 

. jn: 


Statement III. 

statement III 


VIII. 

leai-K!. 

■ IBAiS'. 

/ 

1869-90 .... 

12,149 

115 

12,261 

. 396,730 

... 

i 


1890-91 .... 

12,127 

136 

12,263 

383,290 

... 

1 ' - 


1891-92 .... 

12,239 

113 

12,352 

312,815 

26 

■ - 


1892-93 .... 

12,301 

157 

12,461 

358,336 

... 

■ - , 


1893-91 .... 

12,248 

92 

12,340 

357,946 

... 

j 


1891-95 .... 

12,226 

132 

12,358 

358,031 

... 

1 

Gairanwola . • ( 

1895-9S .... 

12,248 

144 

12,392 

330,671 

... 

: - 


1896-97 .... 

12,286 

137 

12,423 

326,138 

... 

- ! 


1897-98 .... 

12,383 

225 

12,608 

359,206 

... 

- 


1898-99 .... 

12,475 

223 

12,698 

343,478 

... 

; 


1890-1900 

12,548 

269 

12,817 

287,624 

... 

1 M 

** 

\ 


Increase or docroaso as 

399 

-4 151 

-4 553 

-109,116 

... 

: - 


Compared with 1889 90. 






{ 


1SS9-90 .... 

6,531 

357 

. . . 6,891 ■ 

171,159 

- 

! ' 


1890-91 .... 

6,601 

- 312 

. 6,013 

186,679 

... 

( ^ 

1 


1891-92 .... 

6,671 

273 

6,947 

150,848 

22 

j ■ 


1892-93 .... 

6,668 

197 

6,865 

172,086 

... 

i 


1693-91 .... 

6,709 

141 

6,853 

174,430 

... 

i •' 


1691-95 .... 

6,810 

116 

6,926 . 

. 172,847 . 

... 


Shalipnt . . V 

1895-96 .... 

6,973 

156 

7,129 

- 165,200 


1 ^ 


1606-97 .... 

7.133 

193 

7,331 

■ 153,417 

... 



1607-08 .... 

7,257 

180 

7,437 

, 177,720 




1898-99 .... 

7,382 

212 ■ 

7,594 

. 160,542 


\ 


1609-1900 

7,489 

279 

7,763 

145,849 

... 



Increase or doorcase as 

+ 955 

-VS 

+ 877 

- 25,310 

... 

i ' 


compared with 1869-90. 




1889-90 . . . . 

1,520 

401 

4,921 

89,332 

••• 



1690-91 .... 

1,615 

420 

5,035 

36,875 

.1. 

j 


1691-92 .... 

4,599 

444 

5,043 

39,172 

B 

i 


189:-03 . 

4,576 

361 

4,936 

40,393 

... 



1693-91 ... 

4,561 

297 

4,858 

36,748 

... 



1801-95 .... 

4,532 

210 

4,742 

37,958 

... 



1893-96 .... 

1,577 

311 

4,888 

35,469 




1696-97 .... 

4,626 

326 

4,952 

37.428 

... 



1697-98 .... 

4,616 

311 

4,927 

36,457 

... 



1698-9.( . 

1,633 

203 

4,925 

36,787 

... 



1693-lOOfj 

4.710 

083 

5,123 

37,772 

... 



Inerca'c or decrease as 
' ci.mparcd with 1889-90. 

+ 220 

— 18 

+ 202 

-r 1,560 

... 



'1889-90 , , . . 

16911-91 . 

5,416 

925 

6,312 

G7,80(i 

1 

- 


5,415 

970 

6,415 


✓ 


1691-91 . 

5,484 

972 

6,456 

39,371 

^ 1 



1612-93 . 

161091 . 


815 

6, .375 

40,634 

39,SS7 ■ 

M* 1 

.. i 



5,630 

S25 

6,175 


> 


1691.0'; 



- 


IV.TITsIpuiii 

1693 96 . 

5,7flS 

823 

6,653 

39,111 

j 



I ‘•96-97 , 

5,791 

hW 1 

6,591 1 

39,f''0 

... ^ 

'' 


I'OT-P^ 

5,9in 

829 j 

G.ToO 1 

4.5, WS 

* 



Ifl'-PO 

6,fiSl 

971 ! 

7,e55 i 

46,091 

i 

' 


16V'9-K.Vj 

6,169 

SC5 : 

7,035 j 

44.6=1 1 

1 

[ 




6,293 

69-5 ' 

7,189 1 

45.013 1 





. 


1 

.. .»«» 1 


• 



Selectbd evidence. 


STATEMENT I,— Showing numher of wells and the average area of crops matured per well from sfr a 

1889-90 to 1899-1900 — continued. Syka. 


Number of webes in use. 


Amritsar 


District and year. 


/18S9-90 . 

1890- 91 . 

1891- 02 . 

1892- 93 . 
lS93-9t . 
1891-95- . 

1895- 96 . 

1896- 97 . 

1897- 98 . 

1898- 99 . 

1899- 1900 


QnrflnBpore 


i compared w 

1889- 90 . 

1890- 91 . 

1891- 92 . 

1892- 93 . 

1893- 91 . 

1894- 05 . 

1895- 95 . 
1895-97 . 

1897- 98 . 

1898- 99 . 

1899- 1900 


I Increase or decrease .as 
1 compared vrith 1889-90. 


I Increase or decreaso as 
I compared vrith 1889-90. 

/ 1889-90 . . . . 

1890- 91 .... 

1891- 92 .... 

1892- 93 .... 

1893- 94 . . . . 

1891- 9S , 

1S95-96 . 

1890-97 .... 

1897- 98 . . . . 

1898- 99 . . • . 

1899- 1900 

Increase or decrease as 
compared with 1889-90. 

'1889-90 . . . . 

1890- 91 . . . . 

-1891-92 . . . . 

1892- 93 . . . . 

•1893-91 . . . . 

1891- 95 

1895- 96 .... 

1896- 97 . . . . 

1897- 98 . . . . 

189S-99 . . . . 

1899-1900 

Increase or deerrase as 


ith 1889-90. 


Pahlca, 
column 16 of 
Statemont III. 

Kachcha, 
column 17 of 
Statemont III. 

Total. 

10,112 

415 

10,527 

' 10,225 

610 

10,835 

10,467 

441 

10,908 

10,553 

. 351 

10,909 

10,627 

370 

10,997 

10,190 

382 

10,572 

10,952 

398 

11,350 

11,118 

435 

11,553 

11,267 

418 

11,685 

11,407 

394 

11,801 

11,731 

413 

12,144 

+ 1,619 

— 2 

-P 1,617 

5,417 

3,229 • 

8,646 

5,447 

2,850 

8,297 

5,556 

3,028 

8,584 

- 5,489 

3,077 

8,566 

5,599 

2,858 

8,457 

5.627 

2,664 

8,291 

5, 704 

2,745 

8,4-J9 

5,868 

3,378 

9,246 

5,947 •' 

3,3.33 

9,280 

6,151 

3.547 

9,698 

6,923 

4,004 

10,926 

+ 1,505 

-*■ 775 

-p 2,280 

19,410 

2,028 

21,438 

19,343 

1,943 

21,291 

20,265 

1,960 

22,215 

3', 633 

1,790 

22,425 

20,853 

1,623 

22,076 

20,856 

1,536 

22,492 

20,945 

1,520 

22,465 

21,313 

1,621 

22,934 

21,803 

1,657 

23,460 

22,213 

1,836 

24,049 

23,133 

1,973 

25,106 

•P 3,723 

- 55 

P 3,668 

8,640 

562 

0,202 

8.475 

351 

8,826 

8,697 

309 

9,006 

S,735 

280 

9,015 

8,719 

241 

8,060 

S,750 

338 

o,oss 

8,783 

524 

9,307 

9,007 

506 

9.513 

9,187 

609 

9,796 

9,297 

617 

0,014 

9,897 

1,082 

10,079 

•f 1,2.37 

+ £20 

-P 3,777 


Area of crops 
matured hy 
well 

irrigation, 
oolnmn 7 of 
Statement 

VIII. 


289,206 

255,712 

266,382 

191,851 

208.272 
159,616 
266,455 

292.680 
276,173 
277,368 
308,111 

A- 18,905 

139,912 

113,237 

128,637 

77,228 

86,599 

59,716 

120,172 

111,435 

136,703 

121,590 

168.680 
+ 28,668 

504,171 

423,472 

461,671 

414,125 

381.2H 

356.273 
434,033 
478,664 
518,595 
459.001 
475,137 

•1 29,334 


Average area or crops 
MATURED pee WELL IN 


Normal 

year 

1891-92. 


Famine 

year 

1899-1900. 


Hr. n.' 
Sylies. 


14 INDIAN IRRIGATION COMJUSSION: 

STATEMENT I— Showing number of wells and the average area' of crops matured per well from' 

1889-90 to 1899-1900 — continued. 





Number or wells 

IN USE. 

Area of oro] 
matured b 

>s Average area op crops 
y matured per well in 


Dibtkict and teab. 

Pofcla, 
column 16 of 
Statement II 

Kachcha, 
column 17 o; 
. Statement II 

Total. 

r. 

irrigation 
column 7 o 
Statemoni 
VIII. 

£ Normal 

year 
1891-92. 

- Famine 
year 

1899-1900. 



'1889-90 . . . . 

12,149 

115 

12,264 

, 396,730 

••• 

... 



1890-91 . . . . 

12,127 

136 

12,263 

383,290 

... 

... 



1891-92 . . . . 

12,239 

113 

12,352 

312,815 

28 

.... 



1892-93 . . . . 

12,304 

157 

12,461 

358,336 

... 

... 



1893-94 . . . . 

12,248 

92 

12,340 

357,946 

... 

... 



1894-95 . . . . 

12,226 

132 

12,358 

368,034 

... 

... 

Gajranwala 

• ■{ 

1895-96 .... 

12,248 

144 

12,392 

330,671 

... 

... 



1896-97 .... 

12,286 

137 

12,423 

326,438 

... 

... 



1897-98 .... 

12,383 

225 

12,608 

359,206 

... 

... 



1898-99 .... 

12,-475 

223 

12,698 

313,478 

... 




1899-1900 

12,548, 

269 

12,817 

287,624 

... 

22 



IncrGase or decrease as 
Compared with 1860 90. 

-4 399 

-4 154 

-4 553 

— 109,116 

... 

... 



/1SS9-90 .... 

6,534 

357 

6,691 

171,159 

... 

... 



1890-91 .... 

6,601 

. - 312 

. 6,913 

186,679 

... 

... 



1891-92 .... 

6,674 

273 

6,947 

150,848 

22 

... 



1892-93 .... 

6,668 

197 

6,865 

173,086 

... 

... 



1893-94 .... 

6,709 

144 

6,853 

174,430 

... 




1894-95 .... 

6,810 

116 

6,926 

172,847 

... 

... 

Shalipur 

• 

,1895-96 .... 

6,973 

156 

7,129 

- 165,209 

... 




1896-97 .... 

7,133 

193 

7,331 

158,417 

... 

... 



1897-98 .... 

7,257 

180 

7,437 

177,720 

... 




1898-99 .... 

7,382 

212 - 

7,594 

, 160,542 


... 



1899-1900 

7,489 

279 

7,763 

145,849 

... 

19 



Incroaso or doorcaso as 
compared with 1889-90. 

+ 055 

-78 

-4 877 

- 25,810 

... 

... 



/ 1889-90 .... 

4,520 

401 

4,921 

39,332 

... 




1899-91 .... 

4,615 

420 

5,035 

36,875 

... 

... 



1891-92 .... 

4,599 

444 

5,043 

39,172 

8 

... 



189:-93 . 

4,576 

361 

4,936 

40,393 

... 

... 



1893-94 .... 

4,561 

297 

4,858 

36,748 

... 

... 


/ 

' ^ 

1894-95 .... 

4,532 

210 

4,742 

37.958 

... 

... 

JhoIniB 

1895-96 .... 

4,577 

311 

4,888 

33,460 





1896-97 .... 

4,626 

326 

4,952 

37,428 

... 

... 



1897-98 .... 

4,616 

311 

4,927 

36,457 

... 

... 



1898-99 . 

4,633 

293 

4,923 

36,787 

- 

... 



1899-1900 

4,740 

383 

5,123 

37,772 

... 

7 



Increase or docroaso as 
compared with 1880-00. 

-4 220 

— 18 

-4 202 

— 1,560 

... 

... 



/ 1889-90 .... 

6,416 

925 

6,342 

30,866 

... 

M. 



1890-91 .... 

5,415 

970 

6,415 

37,806 

... 

... 



1891-92 .... 

5,-tS4 

972 

6,456 

39,371 

C 

... 



1802-93 . . . ' . 

5,530 

815 

6,375 

40,631 

... 




1893-94 .... 

5,650 

S25 

6,475 

39,887 ■ 

... 

... 


/ 

• -N 

1894-95 .... 

.6,706 

825 

6,533 

39,111 

*.. 


KoTtTilpincli 

1895-96 .... 

5k7.''l 

890 j 

6,591 

39,660 

... 




1896-97 .... 

5,010 

829 j 

6,739 

43,068 

... 




1897-98 .... 

6,081 

974 1 

7,055 

46,091 

... 




1898-99 .... 

6,169 

666 ! 

7,035 

4I,6Sl 

... 

... 



1899-1900 

6^93 

’ 695 j 

7,169 

■ir.,013 

... 




Increase or decrease m 
compared with 1680-00. 

. -4 877 

—30 j 

1 

-4 817 

•4 6,177 

... 

•- 


SELECTED EVIDENCE. 
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STATEMENT I.— Showing number of wells and the average area of crops matured per well from 

1889-90 to 1899-1900 — eonlinued. 


' 



Ndmeeb op weeds 

IN USE. 

Area of crops [Atebage abea op ceOps 
matured by ma tubed peb weld in 

nroll ' 


DlSTEICr, AND TEAK. 

Pahlcat 
column 16 of 
Statement III 

Kachcha, 
column ir of 
’Statement 111 

Total. 

irrigation, 
Oidumn 7 <■! 
Statement 

VIII. 

Ncrmal 

year 

1891-92. 

1 Famine 

1 year 

1S9J-1900. 



fl8S9-90 .... 

219 

45 

264 

1,256 

... 

... 



1S90-91 .... 

220 

61 

281 

1,124 

... 




1891-92 .... 

218 

52 

270 

1,181 

4 

... 



1892-93 .... 

214 

66 . 

280 

1,317 

... 

... 



1893-94 .... 

202 

65 

267 

1,268 

... 

... 


. ./ 

1894-65 .... 

217 

64 

281 

1,325 

»•» 


Hazara • 

1S95-96 .... 

219 

70 

289 

1,368 

... 

... 



1896-97 . . . 

225 

72 

- £97 

1,589 

• >. 

... 



1897-98 . . . ' . 

232 

70 

302 

1,599 

... 

... 



1898-99 .... 

238 

77 

315 

1,558 

... 

... 



1899-1900 

252 

78 

330 

1,670 


5 



Increase or decrease as 
compared with 1889*90. 

+ 83 

+ 33 

+ 66 

+ 414 

... 

... 



1889-90 .... 

4.851 

5,179 

10,030 

82,695 

... 

... 



1890-91 .... 

4,935 

5,241 

10,176 

81,526' 

... 

... 



1891-92 .... 

4,991 

5,078 

10,069 

81,672 

8 

... 



1892-93 .... 

5,564 

5,152 

10,716 

79,021 

*1. 

... 



1893-94 .... 

5,750 

4,823 

10,573 

80,849 

... 

... 


• , 

1894-95 .... 

9,946* 

912 

10,858 

76,081 

... 

... 

Pesliawar . 

• ' 

1895-96 .... 

9,916 

958 

10,874 

71,713 

... 

... 



1896-97 .... 

10,065 

955 

11,020 

73,718 

*•> 

... 



1897-98 .... 

10,198 

950 

11,148 

77,050 

«.i 

... 



1898-99 .... 

9,969 

1,000 

10,900 

77,043 

**. 

... 



1899-1900 

10,235 

1,101 

11,336 

76,573 

... 

7 



Increase or decrease as 
compared with 1889-90. 

+ 5,384 

— 4,078 

+ 1,306 

- 6,022 


... 



/18S9-90 .... 

359 

205 

564 

1,873 

... 

... 



1890-91 .... 

367 

202 

569 

1,877 

... 

... 



1891-92 .... 

381 

193 

674 

1,874 

3 

... 



1892-93 .... 

388 

1?2 

580 

1,936 

... 

... 



1893-94 .... 

361 

216 

577 

2,307 

... 

... 


• -i 

1894-95 .... 

359 

208 

667 

2,003 

... 

... 

Kotat 

1895-96 ..... 

329 

197 

526 

1,762 

... 

... 



1896-97 .... 

341 

*195 

636 

1,842 

... 

... 



1897-98 .... 

369 

172 

641 

1,888 

... 

... 



1898-99 .... 

381 

178 

659 

1,719 


... 



1899-1900 

386 

163 

549 • 

1,860 

•• 

3 



Increase or decrease as 
compared with 1889*90. 

+ 27 

— 42 

— 15 

— 13 

... - 

... 



/ 1889-90 .... 

528 

37 

575 

3,228 


... 



1890-91 

466 

34 

500 

3,153^ 

... 

... 



1891-92 .... 

441 

29 

470 

3,632 

8 

... 



1892-93 .... 

450 

18 

468 

3,423 

... 

• «. 



1893-91 .... 

442 

20 

462 

3,640 





1894-95 .... 

441 

17 

458 

3,498 

... 

• M 

n.annn 

. - . 

1895-96 .... 

477 

16 

493 

3,613 

... 




1896-97 .... 

491 

14 

505 

3,823 

... 

... 



1897-98 .... 

470 

15 

. 494 

3,806 

... 

... 



1598-99 .... 

490 

19 

509 

3,729 

... 

... 



1899-1900 . , . 

641 

26 

567 

4,452 

... 

8 



Increase or decrease as 
. compared with 1889*90. 

+ 3 

— 11 

— 8 

+ 1,224 

... 

... 


• Incrcaso in "wells dno to oorrcctions mndo at settlement, chieflj in classiBcation of jxjtlra and hachcha wells. 


Mr. B. 
Sykes. 



ilr. B. 
Byhes. 


1C INDIAN IRRIGATION COMMISSION: 

STATEMENT I— Showing number of wells and the average area of crops matured per well from 

1888-90 to 1899-1900 — concluded. 



Nombeb of wells 

IN USE. 

1 Area af crops j Average area of cnors 
i matured hj- | jiathred per well in 

DrSTEIOT 

AND YKAE. 

Pntl-n, 1 Kaclichn^ 
colnmn of j colrmn 17 of 
Statement IIT. Statement HI 
1 

Total. 

j irrigation, 

! colnmn 7 t f 
i Statement 
j VIII. 

Nrmial 

rear 

1891 - 92 . 

1 

J Paminc 
! rear 

i isreioeo. 


18 S 9-90 .... 

5,325 

] 

i &tl 

j 6,166 

• 82,821 

j 

1 

! 

! 


1 E 9 D -91 .... 

. 5,353 

881 

6,242 

1 • 102.201 

1 



1691-92 .... 

5,189 

892 

6,381 

! 107,038 

i 

1 


1892-93 .... 

5,759 

810 

6,560 

104,461 

1 

j ... 


lS 93 - 9 i .... 

5,891 

805 

6,696 

101,558 

... 

i 

1 

Dera Ismail Khan . 1 

1891-95 .... 

6,002 

7 ,. 

6,746 

103,007 


t 

I 

1895-96 .... 

6 . 20 S 

821 

7,030 

108,937 

... 

1 

! 


1896-97 .... 

6.331 

633 

7,164 

110,123 

... 

... 


1897-93 .... 

6,116 

799 

7,215 

108,926 

... 

- 


1893-99 .... 

6,686 

790 

7,476 

107,001 

i 

1 


1899-1900 

6.908 

$57 

7,765 

111,141 

i 

1 

14 


Incroaso or decrease as 
compared with 18 S 0 * 90 . 

+ 3 ,r.S 3 

T 1 C 

+ 1,599 

0 18,320 

i 

i 

1 

... 


1889-90 .... 

7.201 

1,622 

8 ,K 26 

48, .571 

[ 

1 

... 


1890-91 .... 

7,131 

1.817 

9,218 

. 52,022 

... 

I 


1891-92 .... 

8320 

1,509 

9,829 

49,391 

5 

... 


1892-93 .... 

a 763 

1,595 

10,558 

50,671 

... 

... 


1893-91 .... 

8,797 

1,475 

10,272 

56,934 

... 

... 


1891-95 .... 

8,695 

1,495 

10,191 

42,270 

... 

... 

Dora Ghazi Khan . i 

1895-96 .... 

9,097 

1,657 

10,951 

50,061 


... 


1896-97 .... 

9,076 

2,059 

11,135 

49,005 

... 

... 


1897-98 .... 

9,153 

1,844 

10,997 

41/172 

... 

- 


169 S -99 .... 

9,293 

1,825 

11,118 

49,102 

! 

1 

... 


1899-1900 

9,390 

2,071 

11,461 

47,297 

1 

i 

4 


Incroaso or <locrcaso as 

compared with 16 S 9 - 00 . 

-8 2,186 

+ <119 

+ 2,635 

- 1,277 

... 1 

t 

} 



/ 1889-90 .... 

12,213 

2,309 

11,552 

52,373 

t 

... 1 



1890-91 .... 

12,407 

a 3 C 5 

14,772 

59,167 

... 

... 


1891-92 .' . . . 

13,501 

2,371 

15,872 

52,308 

■ 3 

- 


1892-93 .... 

13,885 

2,115 

16,030 

52,107 

... . 

... 


1893-91 .... 

14,259 

1,711 

16,003 

51,603 

... j 

... 


1891-95 .... 

14.431 

1,818 

16,252 

52,160 

1 

i 

... 

Mniotfarparh . 

ISOtrOO • « • . 

14,583 

1,919 

16,532 

52,260 




1896-97 .... 

11,683 

2,035 

16,718 

50,001 

... 1 

... 


1897-98 .... 

11,739 

2,076 

16,815 

48,109 

... j 

... 


1898-99 .... 

14,757 

2,206 

16,953 

45 ,. 5 S 1 

i 

- 


1 P.' 9-1900 

l.an 21 

2.411 

17,135 

V.'JiO 


m 


IcrrCv-i^o or dccrcnso tm 
compared wilh 

+ 2.781 

-s ire 

-( 2 , 8 S) 

-. 5,861 

... J 

J 

1 

»•* 


/ 1889 -PO . . . . 

219,910 

42,660 

2 C 2 . 60 IJ 

3 , 9 .'. 9,127 

! 

... 


189 VJ 1 . . . . 

OiV» 2 J 7 

Vi .716 


5 , 822,323 

I 

- 

- 

if 9 :-r 2 .... 

232 .GH 

4 «. 2 .'.l 

272,>-93 

n,ro:., 8-3 

11 1 

... 


1892-53 .... 

232,763 

r-e.lK 


3 , 12 “, 70 ? j 

... i 



uai-'.'i . . . . 

213377 

35 . 5.61 

278333 ! 

3 . 119,572 ; 

... i 

t 

... 


U 91-95 .... 

' lf 95-96 .... 

sra.iaT 

29,178 

31,113 

27 T. 8 'n 1 

f 

307 ’ 2 .V) 1 

r.TC^^T^O 1 




18 D.>PT . . . . 


46 .<ac 

j 

4 ,'''^,'?-'! 1 

; 



isv: '*- . . . . 



r.:l.C !6 1 

397 '', 5!8 1 


- 


1 £ 9=.'.0 . . . , 

2 /' 6.519 

423:.7 

ri '.-.876 ! 


! 




27 l .'-51 


Kl«. 7 I 0 j 

4 . 1 5 1 . 51 ' ■ 1 

! 

... I 

li 


ir ai 

1 * liXn 

i 

♦ UMO 

\ 

t FO.UO 1 

4 jr.'.iTi 1 

i 

- ! 

•*' 
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1. Q. {The President .) — ^You are Director at Land 
Eevenuo and Agriculture and all the statistics pass 
through your hands P — All statistics exc6]it those relat- 
ing to collection of revenue and the distribution of 
takavi. 

2. Q. So in the course of our vanderings if vre ivant 
statistics on any subject we should refer to you ? — I 
shall be able to give them. The first statement at- 
tached to my memo, shows the number of wells and 
the average area of crops matured with the aid of 
well irrigation, both pahtca and Icaciicha. It is based 
on crop returns of chain crops, irrespective of the 
permanent classification of soil areas. The figures 
shown in this statement also include figures of double 
cropping. The second statement is headed " State- 
ment showing the total area irrigated by wells, 
etc., and the average area irrigated per well 'from 
1890-91 to 1899-1900.” This statement is based on the 
returns regarding land permanently classified as well 
land; and the figures actually shown give the soil 
area out of such permanent well drea, on which ma- 
tured crops were actually grown in each year, whether 
actually well irrigated or not in a particular harvest, 
and without taking double cropping into account. 

The soil classification of land, roughly speaking, is 
revised quadrennially. It is intended to show the 
permanent conditions under which agriculture i^ 
carried on. And as hachcha wells are generally only 
of a temporary character, the statistics in this return 
cannot be relied on to take account of hachcha well 
irrigation. On the whole, therefore, I venture to 
think that 'the first statement will be found to be of 
more value than this one. 

The third statement is headed “ Area of crops har- 
vested per 1,000 'of population.” The population was 
taken from the returns of rural population at the 
recent census. 

The fourth statement shows the number of masonry 
wells newly made and the number fallen in and disused 
during the last ten years. The first statement show- 
ing the area of crops harvested (including do-fasli) 
will give information which is more useful. The 
last statement shows the number tof new wells made 
and the number fallen in and disused during the pa's't 
ten years. 

3. Q. (Mr. TFilsoJi-.) — ^Will you explain, please, 
how we worked up the statistics? — There are two 
kinds of failed crops — one is when the crop's wither 
entirely, that is, regarded as hhardha, then there is 
an estimate of the Ichardba when a good deal below 
the average. The patwari estimate what the hhardba 
should be, and makes an area reduction according 
to his estimate. 

4. Q. Is he a judge? — He is the judge, but his work 
is supervised. 

5. Q. (The President .) — As a matter of fact, is there 
a large reduction made on account of hhardba? — Yes, 
in some years. 

6. Q. (Mr. Wilson .) — In column 2 — pahka wells. 
Does this mean wells actually used in thaft year? — 
It means wejls in working order in that year whether 
actually used or not. 

- 7. Q. Does it include those that were, not used in 
that particular year? — ^Yes. 

8. Q. Is not the number of wells shown as actually 
in use in a particular year too large? — Yes, I think 
so, because it includes many well's in the irrigating 
area not used, because land is irrigated by the canal. 

0. Q. Can you say how many wells are used in a 
.year and how many are not? — I should liave to call 
for that. The average area irrigated by hachcha wells 
is not more than one acre. 

10. Q. In the case of hachcha wells, does the figure 
include hachcha wells not used for that year? — ^Yes. 

11. Q. I understand that during the last 11 years 
the number of pakha wells in the Punjab has increased 
by 51,411? — Yes. 

12. Q. And the number of hachcha wells by 31,000? 
— The number of hachcha wells fluctuates year by 
year, 

13. Q. If you examine these figures, you will see 
that the number of hachcha wells except last year 
has not increased at all. Only 'this year (a dry year) 
have they increased? — Yes. 

14. Q. In the case of pahha wells there has Been 
a steady incre.ase all through? — ^Yes. 

15. Q. liVliat do you estimate the average cost of 
a well in the Punjab? — ^I have not made that estim.ato. 

IG. Q. I estimate Bs. 300? — That would bo a fair 
estimate. 
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17. Q. Then you give the average area cropped in 
two years 1891-92 and 1899-1900. Wliy those two 
years? — ^I close 1891-92 because the cropped area 
was a normal one looking at the figures for the period 
of ten years; and 1899-1900 because it was a famine 
year. 

[Mr. Sykes explained this point from a diagram 
in the Revenue Report.] 

18. Q. According to the total average for the whole 
of the Punjab, the average area per well was 14 acres? 
— ^Last year only 12 acres. 

19. Q. How is the decrease accounted for? — ^By the 
number of hachcha wells. 

20. Q. Apart from the hachcha wells, do you expee'e 
an ordinary pahha well -to irrigate rnore or less than 
the average m a famine year ? — ^To irrigate m'ere in 
a famine year. 

21. Q. Take, for instance, the Jliang district, in 
which there are no hachcha wells — 12 years is the 
average against 18 for- a normal year. In the case 
of Delhi, the area went up from 7 to 10. In the 
ease of Karnal district, the average area for a nor- 
makyear is 9 acres — in a dry year 14 acres? — Ordi- 
narily speaking, in a dry year a pahha well is worked 
to tlie utmost and there is a tendency to spread well 
irrigation over a large area instead of confining it 
to valuable crops 'such as sugarcane and tobacco. 
The decrease of the average of a dry year in Jhang 
district is, I expect, due to the fact that the well area 
in that district is chiefly confined to the river circle, 
and the water level sinks in a dry year, so that the wells 
are not capable of irrisating to the same extent as 
in a year of good sailab. In_ Delhi and Karnal the 
average in the normal year in 1891-92 was large — 
a fact which may have been due to some change in 
statistics in that year. We have not separ.ate sta- 
tistics for hachcha wells, and the averages are there- 
fore affected by the very large increase in the number 
of hacchha wells in use in a drv year; the area irri- 
gated by a hachcha well is usually less th.an one acre. 

22. Q. There has been during the past 11 years rn 
increase of pahha wells in every district in the 
Punjab ? — I think so. 

23. Q. (Mr. Ibbcison.) — ^Apparently _ from these 
figures there is a large general increase in the number 
of pahha wells in the Punjab. Do you think we 
should do .anything to stimulate this increase 7 — I 
think so. 

24. Q. What do you suggest ?— We have made an 
inquiry as to where hachcha wells might be made. I 
am inclined to think an overseer might be appointed 
to advise whether la locality is favourable for con- 
struction of pahha wells. 

25. Q. A Public Works overseer? — Yes. As re- 
gards iahnri, I should prefer to reduce the limit of 
the period of protective lease and, instead of that, 
do away with interest on tahavi loans to private 
owners. 

26. Q. Would you reduce the period of exemption? 
— I should reduce the period of exemption. 

27. Q. Not the period of repayment of loan ? — ^No; 
I don’t think so. 

28. Q. (The President.) — Twenty years is the period 
of repayment of loan ? — ^Yes, that is the usual period 
I would have a regi-ster instead of the formal bonds. 
I was inclined to advise that on well-irrigated land 
which is also irrigated by o.anals the occupier’s r.ato 
should be reduced. 

29. Q. (Mr. Jbbetson.) — Wlmt would be the object 
of reducing the occupier’s rate ? — I think it is not fair 
to charge the full rate. A man who employs labour 
and keeps well-bullocks has much more expense in 
cultivation. 

30. Q. Would not that mean that a man would use 
well-water for half a day and canal water for the rest 
of the season ? — ^There would be danger from that. 

31. Q. In that case it would be a direct encourage- 
ment' to use canal water in part of the year when 
least needed ? — In a country which is irrigated by a 
canal the subsoil water is raised and many more wells 
can be constructed in that area at less cost than be- 
fore. 

32. Q. I understand your point to bo to charge rates 
that would encourage men to use wells and not use 
canal water? — ^To encourage men to use wells. 

33. Q. (The President.) — You think if the diffi- 
culties attending the granting of the tahavi advance 
procedure were made easier the advances would to 
more freely taken advantage of ? — Yes; I think tho 
object in making the procedure easier would be to 
stimulate the Deputy Oommissionera in impre.ssing 
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the advantage of these advances on the people. 
Mr. Merk said he ■would go about 'with rupees himself. 
The Accountant-General -would not, however, like 
that. 

34. Q. If we could amend the tenancy laws to give 
more protection to tenants to spend capital — that 
would encourage them ? — No ; I think not. The land- 
lords would be deterred more than lanything. 

33. Q. It would do. more harm than good ? — ^I think 
so. 

36. Q. "What do you think of the scheme of Gov- 
ernment constructing wells at its own cost recouping 
itself by a rate? Do you think the scheme is likely 
to succeed ? — ^No. 

37. Q. Why ? — 1 think the revenue arrangements 
would be very complicated for one thing. 


38. Q. Do you think Government -mould do it ns 
cheaply ? — No. The expenditure would he consider- 
ably greater. There would be friction between land- 
lords and tenants., I am decidedly against it. 

39. Q, (Mr. Bajaraina.) — Do you assess on the area 
of matured crops ? — If thero is a 10-acre field and wo 
see that ’the crop is perhaps a four-anna crop, then 
we take five and not ten areas as the cropped area. 

40. Q. (Mr. Ibhctson.) — Allowance is made when it 
is below eight annas ? — Yes. 

41. Q. (Mr. Majaratna.) — ^The estimate is made by 
the patwaris. The amount of supexvision exercised is 
practically very little P — ^Yes, I am afraid it is. 

42. Q. How many wells were constructed from 
State loans ? — I have not the figures here. 

43. _ Q. Is the area of double-cropped land in- 
creasing ? — ^Yes. 


Mr.B. 
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IVIr. D. IjA\*njtE, Assistant Secretary to the Dunjab Government, financial Department. 

(Lahore, S9th October 1901.) 


Memorandum 1. On Land Improvement Loans. 
(Not printed.) 


1. Q. (The President.) — You say in paragraph 4 of 
your note " the existing rules provide for the grant 
of Land Improvement Loans and Agriculturists’ Loans 
without interest or at a reduced interest in special 
eases.” These do not apply to takavi advances; do 
they ? — Yes, they do ; our rules provide for the grant 
of such loans without interest. 

2. Q. Can tlje Local Government sanction broad- 
cast loans for -the construction of wells without in- 
terest ? — That question has never come before mo. 

3. Q. Wo have heard of 6} per cent, being the rule. 
You mention 4 per cent. Is it optional with the 
Local Government to change the interest and charge 
less P — I wrote of the _4 per cent, rate in connection 
-with loans to Municipalities, District Boards and 
Landholders only. But it is optional -with the Local 
Governments to charge less than 6i per cent, on 
takavi advances in special cases. 

illr. Wilson read to the Commission the ride bear- 
ing on the subject and remarked— that means spe- 
cial rules in special eases. 

4. Q. (The President.) — As a matter of fact, it is 
not availed of in the case of advances for wells ? 
Not to any great extent. 

5. Q. (ilfr. Bigham.) — Under your Provincial Con- 
tract the Province gets Es. 45,000 for expenditure on 
new provincial works? — ^Yes. 

6. Q. In addition they get the whole of tlm direct 
revenue on existing provincial works? — Not in addi- 
tion. The direct revenue has been assigned to us 
wholly; it is Es. 35,000 in excess of the expenditure 
on maintaining the works; that Es. 45,000 is given as 
a grant for the construction of new works. 

7. Q. Practically you get the whole of tho direct 
revenue assigned to you and pay working expenses 
and have Es. 45,000 for tho construction of now 
works? — ^Yes. 

8. Q. But you cannot undertake any works at all? 
— Wo have ndt been able to spend tho Es. 45,000 on 
new works becau'so wo have wanted tho money for 
famine and plague purposes. 

9. Q. Have thero been any applications for money? 
— I know one scheme that hn.s been postponed for 
want of money ; that is tho Hazarkliani extension of 
tho Kabul river canal. That would prob.ably have 
been constructed if tho Es. 45,000 had not been re- 
quired for famine and plague expenditure. 

10. Q. If you have money available that you don’t 
want for famine and plague purpos-es, there is nothing 
in tho present arrangement to discourage tho Local 
Government from allotting it ? — No; I think not. 

11. Q. Whatever extra revenue they make in conse- 
quence, their expenditure might expand in propor- 
tion? — ^Yes; and as in each fresh contract their allot- 
ment of revenue would bo not less than their expen- 
dittiro, they would recover tho not revenue from tlioir 
now canals. 

12. Q. Tho Government of India would always give 
you a grant for your expenditure. They would not 
allow you tho whole of the future revenue, but onL’ 
ns much a.s was requireil to cover expenditure? — Our 
nssignment of revenue would ho limited to the 
amount of our expenditure, but it would not be less. 


If therefore during the currency bf each contract wo 
utilized to the full ,all 'the revenues assigned to us, 
including all the fresh re-venue derived from the 
canal works, we must necessarily in each fresh con- 
tract get the net revenue from those works. 

13. Q. With regard, to the Western Jumna Canal, 
you won’t get the whole of the receipts of the Sirs.a 
Branch; but only as much as Government of India' 
likes to give ? — I understand we should get the whole 
of the receipts; the proposal of the rinnnee Com- 
mittee was that these specially provincialized works 
should remain outside tho contract. 

14. Q. If you get the whole Uf the receipts they 
will be outside the con'oract? — That is how I under- 
stand it. 

16. 0. Will it remain outside tho contract? — Yes, 
I understand that to be the proposal of tho Knniico- 
Committee. 

16. Q. Suppo’sing yon lost, you cannot pay the in- 
terest? — We should have to divert some of our reve- 
nue from the ordinary Provincial contract to cover tITo 
loss. 

17. Q. Might it be for all time outside tho con- 
tract? — ^Yes. 

18. (?. If they giro you revenue on one head and 
retain it under another, where is tho responsibility? 
— ^Thoso works are designed ns productive work.s; wo 
should Upon a given number of years alway.s innko 
a profit out of them; taking year by year tho loss of 
one year would bo made good put of tho profit ‘of 
another; but tho result on a series of years would, I 
should think, if tho works fulfilled tho estimated ex- 
pectations of them, certainly bo a gain. 

19. Q. Supposing tho canal was a losing business? 
— ^Thcn, presumably, wo should ,sot about re-adjust- 
ing tho aceoimts of tho canal, wo should have to re- 
duce tho maintenance expenses. 

20. Q. If you made a largo profit in five xcais 
would not that reduce tho assignment ? — 1 should not 
expect that to do so. I expect tho Government of 
India would call upon ns to spend all tho profits on 
works of a similar kind. 

21. Q. (Mr. Ibbetson.) — Tho profit made on the 
Provincial Loan accounts goes to tho Government of 
India at tho end of tho contract unless the Local 
Government absorbs it? — Yes, that would ho so; but I 
should explain that thero has not, on the contract, as 
a whole, been any profit to tho Local Government from 
tho loan account; if you refer V,o tho last paragraph 
of my note, you will sec that tho profit has hoen as- 
signed to ns for expendituro. 

22. Q. It is accounted for in tlio contract? — Yes. 

23. Q. During tho current contract you made 
Es. 49,000?— Yes. 

24. Q. As rooard.s tho Sirsa Branch, it is o Provin- 
cial Work. Would tho maintcnniico expenses of tho 
canal so provincialized inchido a chargo on account 
of water delivered at a point at which tho branch 
takes off from tho main canal? — I do not know, but 
beliovo there would bo no such chnrgo. 

25. 9. As regards tho managnmont of tho 
Branch, is it kept separate and paid for scparatci)’* 

— I do not know. 
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i!0. (i>. (S\r. ir«(juii.)— ll Jms not boon provin' 
cinlireU)' — No. Tlio oiigagcmoiit was that it iiiiglit 
ho provincinliKcd after icii years of working; it nas 
been aorkaig tor ten years now. 

27. Q. AVitli rcganl to what you said to Jlr. 
llighani, the question is so iiiniortanl tlmt X iiiiist ask 
you to Jook at imragraph -1 ol the note on 1‘rovijicial 
norks, wliero you say it sajn ‘•over}- siicli nrraiige- 
iiieiit the j^inaiico Comniittco conleniiilateU would no 
a Separate imd siibsUiiaiy one not part of tho regu- 
lar J'roviucial contract; lirst bocaiiso it is obvious 
that Its Uuration iiiiist bo lixed on special cousidorn- 
tioiis and may or may not be tho same as that of 
the regular contract.’' Js not that an nrrniigooiont 
oy wliicn the Jinperial Hovernincnt provides muds 
and does not ask lor interest during the non-jmying 
tune 01 a work and is not that the jioriod for oJ.icli 
tho contract nould be iiiadei' — No, 1 do not understnad 
it so.- Tlie f’roviiicinl Uovernmonl would liavo no 
iiuancial interest in tlio canal during its construction; 
alter it had been uorking ten years it might beconio 
a rrorincinl work; tho .period for wliicli J’roviucial 
would take it over a diliereiit period from tho ten 
years spoken of witfi regard to eoustruclion. 

23. Q. lias not tho rrovinciid Goveriimonl somo 
concern with the interest? — ll would ho added to tho 
capi’uU charge lor which I’rovincial became liable. 

21*. Q. The I’rovincial Govcriiuiciit is coiicornod 
witii ilie iiitcrest though it does not pay it? — Yes. 

do. G- 1 undorstaiid that to avoid tho dilliciilty 
which the J'roviucial Government finds in paying in- 
terest on n work which is retiiriiiiig nothing lor ii 
certain perioJ an arr.ingemcnt was made by wJiiehtlie 
Imperial Govenimciit would pay that interest, but for 
that period the wbolc tr.iiisaction would remain out- 
side the contract; at tlio end of tlial period tbe ar- 
raiigeineiit would cease and it would tlien go into the 
I'rovincia! contract; you think that wrong? — Ves. 

ai. Q. If it is ns you tbiuU, it is nil wo want?— I 
think so. 

32. Q. You say that Government have gained on 
tho I'roviiicial loan account Its. -llhOOt) ii year ho- 
sidcs paying 3J per cent. Interos'o? — ^Yos. 

33. Q. You said that ultimately, at all c''onls, tho 
lls. -It), 001/ go to tho Uovernmout of liidm?— Yes, he- 
cause iu tlio contract it is appropriated for other 
i-rovincial espoudituro. 

31. Q. If tho rate of interest wore reduced from Ci 
to -1 per cent., tho its. 10,000 would disappear? — It 
would bo 3i per cent.; that is tho interest, wc now 
pay to tho Government of India. 

35. Q- Viltimatcly under tho I’roviiiciid contract 
fc-j-stem would that loss bo incurred by tho rrovinciid 
Government or tlio Govornmoiit of India?— -Ic wouid 
depend upon wholbcr wo surrondorod tho interest of 
our own motion or by agreement with tbo Govern- 
racut of India. I should c.vpect tbo loss to bo maUo 
good to us iu tho next contract. 'I'hia gain is really 
a grant to us to meet I’rovincial cxpondituro of a 
general kind. If wo surrender tbo interest, wo prac- 
ticaily give up a grant for general Provincial expea- 
dituro ; in other words, wo snould have to ho satisfied 
with a grant running below our expendituro to tho 
extent of lls. 40,UU0. 

30. Q. If tho Government of India agreed to forego 
the interest, tlicro would bo no loss to tbo Provin- 
cial Govcriimont? — ^No, tbero would bo no loss; 
tho Government of India would presumably assign 
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to ns tlio same amount of rcvoiiuo derived from some 
other source. 

37. V. I think tho loss iu tho lust ton years on 
iion-payiiiont of Joans conics to ouo per thousand P — 
1 liavo not made tlio calculation, but tho loss would 
bo small. 

33. y. it would ho quite insignilicniit? — Yes. 

30. Q. If tho Government of ludin agreed that 
such loans might be given lieo of imcrest, jioiv would 
that work as between tho Iniporial and Provincial 
Governments? Suppose the Governmont of India 
agreed that tho Punjab Governmont niighc give Its. JO 
IiikIls a year for tlio cjiistriiction of wefis free of 
interest? — It would not nffcct tho account hotween 
Jmperml and Proi incinl : — So muoh rovontio and 
expemhtiire Mould disap;)e.ir from chc J’roviuei.nl 
accounts. 

•JO. Q. Is it not tlio case that, during tho fuuiiuo, 
land Jiiiprovcniciit loans ivcro practically stopped 
lliroughout tlio Proviiico ? — 1 cannot say. There fins 
been no great reduction iu the grant of loans siuco 
1 8U5-9o. 

•11. Q. You said that ono schemo for a Provincial 
ivork had been Jield in abeyance for want of fund*? — 
Yes. 

•12. Q. Is it not tbo case that tbo Local Oovorn- 
ment evas unable to ndvanco lls. 18,000 for a survey 
in Gera Ismail Khan ? — Yes. 'Tho money has boon 
alJotted in the current year, but ns far as J can judge 
tbo project Mould have been tliroM'u out for M'nu'c of 
funds, if It bad been biwiigbt fonvard earlier. 

•13. Q. isupposing at this moment iv sclicmo M'oro 
ivorked out costing lls. 10 lakhs and promising a good 
return, could tlio Local Oovernnicnt advance tho 
moiu'y ? — No, they could not talio it up. 

•11. Q. IVoiild it be difficult to get such a grant 
from tho Govcnuucut of India ? — ^Tiiey would have to 
give us a loan or iiiiiko tho work and thou provin- 
eialiro it. 

•15. Q, Tho Provincial Government is not iu a 
position to start by itself a largo scliomo of that 
kind ?— No. 

•18. Q, N'or even to uiidortako a largo survey P — 
N'o, not an expensive survey. 

•J7. y. Aro any District Poards likely to take up 
a bolicmo costing 1 lakh? — No District Board lias 
money enough for that. 

•18, Q. What has been tho financial result to Dis- 
trict Boards of siicli canals as they liavo taken cliargo 
of ? — Tho tMo District Boards that hiivo constructed 
cauals have liindo a profit — PeshuM-ar of 20 per cent, 
on tho Michni-Dolazak branch of tho Kabul river 
canal and Kanial of 11 to IJ per cent, on tho Sirsuti 
caual. 

•JO. Q. IVcro ihcso eiiiinls constructed at tho cost 
of tho District Board ? — Yes, from loans advanced 
by tho Governiucnt of India, tho Iniporial Govorii- 
iiieub. 

CO. Q. What interest do they pay ? — Four per 
cent. 

Cl. Q, Would thoro bo any difficulty in another 
District Board getting a. loan in order to construct 
canals ? — I belicvo not. Wo bad nto difficulty in se- 
curing tlioso particular loans of lls. 01,000 to Karual 
and Its. 25,000 to tbo PosbuM-ar Board. 
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I’ANWI llAni lusnEN.ICAUL, Settlement Officer, Muzaffargarli. 
(Lyanimr, Isf Novcmlcr 1001.) 


Note ly xvHiiess an the InunJalioii Canals of ihc Mu-.alfargarh districl. 

.(Not printed.) 
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1. Q. (The V resident. )—Yo\i aro SotHomont Offi- 
cer of Muzaffargarh? — Yes, 

2. Q. How long have you boon thoro '? — 35- years. 

3. Q . Have vc.'a WU favaviMs tlvccQ ? — 

No, none. 

4. Q. Have you ever had any famine exporionoo? — 
No. 

.5. Q. You Iiave a -very largo area under inundation 
canals? — ^Yes. 

0. Q. You say in your note “tho amount of clear- 
ance to bo dono.M'as decided by a committee of Sar- 
pandus and tho labour distributed over the irri- 
gators.” Do you think that system is practicable 
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noM-? — No. I don’t tliink so; that is M’liy I proposed 
tliat tlio system slioiild bo abolished and occupiers’ 
rates substituted. 

7. Q. Y^ou think tho chher sysloiii Mould not M'ork? 

I Voinls Titit; tViore are ■mavry Vsides, -IAve, 

system of charging a certain rate of dtatuto labour 
on tho irrigated area is not satisfactory, 

8. Q. Besides that, do you think it does not M’orfc 
fairly as between the poor and rich ? — Yes, there are 
many abuses. 

9. Q. I talk of some experience of Egypt. Eigh- 
teen years ago there was statute labour to tbe extent 
of 260)000 men employed for sis months in the year, 
and thoro the whole work of clearance fell upon tho 
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peasant proprietors. Was that the ^case here?— Ex- 
actly ‘the same thing happened. The' wealthy did not 
contribute at all, and the burden fell on the poor. 

10. <3. As regards the management, do you think 
there is not the same amount of self-help among the 
agricultural classes as there was ? — I am inclined to 
think there was never self-help among the zamindars 
herej local officers interested tliemseives in the irr.ga- 
tion; they turned tUe men out to see tlie cduals 
cleared, and made them contribute towards any exten- 
sions that were necessary j but for the help of these 
local officers, the zamindars would never have done 
much. 

11. Q. Inundation canals cease to run about Sep- 
tember? — Home cease to run about September j some 
go on to the beginning of November; two canals are 
running now, and I expect they will go on through- 
out the Winter. 

12. Q. Right on to the next floods? — Yes. 

13. Q. Have these canals been dug to an extra 
depth? — No, they used to run throughout the winter, 
oven in past years. 

14. Q. The rabi cultivation is started with irriga- 
tion^ ? — ^Yes. 

16. Q. How do they manage after that? — ^Tho 
canals run long enough tor the rubi lands to^ be 
ploughed up; after that, they help the cultivation 
with wells. 

16. Q. Are there sufficient wells to take tip irriga- 
tion that has been begun by canals? — Very nearly. 

17. Q. What is about the depth of water below the 
surface? — 5 to 30 feet. 

18. Q. Not more than 30 feet? — No. 

19. Q. There aro an immense number of wells? — 
Yes. 

20. Q. AH pakha? — Most of them are pakka. 

21. Q. {Hr. Tl'ilsoii.) — There are 15,0o0 pakka wells 
and 2,400 kachcha wells in Muzaffargarh. How long 
do these wells last, — about 100 years? — I don’t think 
the average life is more than lOd yeais. 

22. Q. {The President.) — People must have valu- 
able oxen to work these wells? — ^No, they aro nob at 
all strong. 

23. Q. {Hr, Ibbctson.) — ^Is the Persian wheel gen- 
erally used ? — Yes. 

24. Q. {The I’rcsidcni.)— Would it bo a good think 
for the countiy if these inundation canals were made 
perennial so as to take tho place of the wells? — It 
would. 

25. Q. Would it extend cultivation? — ^To a very con- 
siderable extent. 

26. Q. You don’t think that there ore certain ad- 
vantages in wells? — 1 don't think cultivation is 
possible in this tract without canal water. I don’t 
think many people would refuse to take canal water. 

27. Q. Y' 0 u have very little rain? — 5 or 6 inches in 
tho year. 

28. Q. Will it be a popular change if you abolish 
this statute labour and substitute for it occupiers’ pay- 
ment? — AVhen 1 proposed this change, eveiybooy 
seemed in favour of it; but now that 1 have made it, 
many people don’t like it; my idea is that, on tho 
whole, tho substitution of occupiers’ rate for statute 
labour is much better for tho people. 

29. Q. Is there difficulty about getting tho chher 
men to work ? — In some cases they don’t turn out to 
work; for example, during tho rabi ploughings and 
during tho han-csting operations there is great 
difficulty. 

30. Q. You would find it difficult to get paid labour 

also at harvest time? — Yes. ' 

31. Q. Is tho question of head-works at tho entrance 
of tho canal a difficult one? Is much money spent on 
training tlic river post these heads ? — No, a chango 
is made where there is an erosion. 

32. Q. Are there any regulators at the heads of the 
canals? — Not many. 

33. <?. If you have a regulator, you cannot chango 
tho head?— On tho Indus we have a system of side 
ciiauncls; most of these canals take off from these, 
which don’t chango. 

ai. <?. They don’t got silted up ?— Very rarely. 

35. Q. Aro the sand-hills an undesirable obstruction 
to irrigation ?— -Not as far ns my district is concerned. 

so. C*. In Jlutaflarparh you would wclcomo tho 
Sind-Sagar Canal? — ^\cs. 


37. Q. The effect would be to totally remodel tlieee 
canals? — Yes. 

38. Q. Supposisg there was no Sind-Sagar? — I have 
made my proposals in my note. I woultt extend the 
M'cbanwah (explained on map). 

39. Q. How much irrigation is there on that canal? 
— 250,000 acres, of which one lakh would be quite cul- 
tivable. 

40. Q. If that canal were made^ would you want a 
weir across the river p — ^No. 

41. Q. Is it taken out of a creek ? — ^Y'es. 

42. Q. Has there been any proposal made in this 
matter ? — Yes, a rough estimate. 

43. Q. Has this been surveyed for ? — Yes, rougldy. 

44. Q. Is the land %'ery fertile? — Fairly so; indigo, 
wheat, and sugarcane are grown. 

45. Q. Do they use manure ? — They cannot do any- 
thing without manure; they require it for the rabi 
crops — ordinary cattle manure. 

46. Q. Wichont manure, they could not get a crop 
at all ? — No, they get kharif crops without it, but for 
rabi they require it, and for sugarcane. 

47. Q. Is the silt fertilising ? — ^Y’es. 

48. Q. They don’t require manner for the kltanf 
crops? — No, some of the crops don’t require manure, 
neither rice nor indigo. 

49. Q. Which has the best silt, the Indus or 
Chenab? — The Chenab is much tho hotter. 

50. Q. Do you thiuk any improvemeuts cau bo in- 
troduced in the takavi system to make it easier for a 
man to make wells ? — I tliink there aro some improro- 
meuts that can be introduced. 

51. Q. Wbat can you suggest? — That the full term 
allowed for the repayment ot the loan should be uti- 
lized; it is not utilized now. 

62. Q. The Deputy Commissioner docs not give as 
much time os Government allows him to givo? — Ex- 
actly. I Jiave examined the records, and hnd that iii 
some tahsils the term is 74 years; in others, 11-]. 

53. Q. Does that depend on the personal opinion 
of tho Deputy Commissioner lor tho time being ? — 1 
think so. 1 think U’o sJiould givo the full perioa of 20 
years. 

5-1. Q. Do you happen to know what tho fooling 
of the Deputy Commissioners was; why they did not 
give a longer time? — Because tho rules say that tho 
loans should bo repaid in as short a time as possible; 
and I don't think besides that tho calcuJacioiis arc 
correctly made; a woU in tho Thai costs Its. 300, and 
docs not irrigate more tlian 10 acres — 10 acres in tho 
Thai cannot produce more than Its. 80 worth of crop.; 
or Rs. 20 in rent — to the landowner. Recovery in 
11] years would mean an annual payment of Rs. 21 
or more than the loan produces. Then again my 
second point is : — Under tue rules, inquiries can be 
made by the Kanungo; all tho inquiries should bo 
raado by the Tabsildar or Naib Talisildar unless tho 
work is very heavy. 

65. Q. {Hr. Ibbcffon.) — Would that meau much 
delay ? — I dou’t tliiiik it should, because in the last 10 
years tho largest amount of iakavi distributed in 
my district, for example, was only Rs. 7,144. 

66. Q. Suppose there were many applications that 
might mean delay? — Yes. 

57. Q. {The President.)— Is tliorc any complaint of 
tbo rate of interest— 64 per cent. ? — There is no 
complaint, but I believe it would bo a great lu- 
ducement if the iiilcrest were reduced. 

68. Q. Do you think there would bo a large increase 
in tbo number of wells if greater facilities were given."' 
— ^Thero would bo a certain increnso, but not very 
niucb; they want it to supplement tbo labi cultivation, 
not the kharif. If a perennial canal were inado, there 
would be no necessity for extension of well irrigation. 

59. Q. It would not do to make tbo Molmjiwab 
into a perennial canal? — 1 am afraid it would bo very 
difficult to build a weir there; it would bo a good thing 
if it could bo dono. 

60. 0. Wo heard tho opinion the other day that 
the time of inundation canals has come to an 
have you any opinion on the point ? — ^Tlmt is not the 
case in Muziiil.nrgarh; inundation canals have workcJ 
very well there. 

()1. Q. Have yon any other snimestion.s <o inahe a.« 
regards tho incrcMo in tho fooil-supply of your dn- 
trict? — None, except the exteusion ol cuiah. 
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6^, Q. What about food for cattle; do you think 
there is any way of extending the pasture f — I think 
we should reduce the pasture; ive should bring land 
under cultivation, and have fodder crops instead of 
gras.s. 

63. Q. For sheep as well. as for oxen? — Sheep are 
fed on the leaves of trees and on shrubs. 

64. Q. I suppose fuel is very largely burned? — ^Ves. 

65. Q. Are there many trees in your district? — Any 
niunber. 

66. Q. I suppose they do burn manure ? — Yes, but 
ours is a very good tree-growing district. 

67. Q. (AT?’. Ibhetson.) — Still they bum manure? — 
Yes, in some places. 

68. Q. (The Fresideni.) — What is' the proportion of 
kharif to rabi cultivation .s’ — ^It is half land half. 

69. Q. If the inundation canals were larger, would 
there be kn extension of kharif ? — think it would 
increase the kharif as much as the rabi\ the rabi is 
the crop the people, like most. 

70. Q. (Mr. Ibbetson.) — Do tliey grow wheat? — 
Yes, ■wheat is said to pay the bania; indigo the reve- 
nue, and cotton to clothe the people. 

. 71. Q. (The President.) — An extension of inunda- 
tion canals could not be undertaken unless there was 
also an extension of wells ? — Quite so; rf the canals 
extend, the w'ells will increase. 

72. Q. Do you think- it would be a good thing lor 
the district if money -were spent 'in extending these 
inundation .canals ? — Yes. 

73. Q. It would require a large sum ? — ^I have put 
down the sum in my note. 

74. Q. You think an extension of 139,000 acres 
would be sufficient for the wants of the district ? — ^Yes, 
1 think it would. 

75. Q. (Mr. Sigham.) — You say the area irrigated 
in the last settlement was about 200,000 acres'’ — Yes. 

76. Q. What was the revenue assessed on thar? — 
The revenue credited to Ooverument canals was 
Bs. 2,27,000. 

77. Q. Your area has now increased? — YeSj to 

333,000 acres. 

78. Q. Has there been a corresponding increase in 
the revenue? — ^No, because it is mostly fixed. 

79. Q. Do you know what are the areas of fluctuat- 
ing assessment? — I could not say. 

80. Q. What is the incidence of ehher labour; how 
many men do you require ? — A little over two for an 
acre. 

. 81. Q, For how long ? — ^For one day; the work goes 
on for 90 days. 

82. Q. What do you fine a man if he is absent? — 
Eight annas; we value a man at 5 annas 4 pies per 
acre for labour cess; the value of the ehher labour is 
only 4 annas, and we fine him double, 

83. Q. When do clearances begin — ^About Novem- 
ber or December. 

84. Q. What is the land revenue per acre? — It 
varies from circle to circle; the highest naJtri rate is 
He. 1-11 an acre and the lowest is He. 1-2. The in- 
cidence of ehher on the Chenab Canals is higher than 
on the Indus. 

85. Q. Why? — There is more work required on the 
Chenab Canals. 

86. Q. You said that some canals run throughout 
the winter season ? — ^Yes, this year there are. two. 

87. Q. Are there often more than two running ? — I 
have not seen more. 

88. Q: When are the other canals open ? — In April 
or May.' 

89. 0.,ls not a part of this district liable to floods 
that ruin the crops? — Only bet circles; the whole dis- 
trict is protected by embankments, and the district 
can be flooded only when they give way. 

90. Q. In the Thai where the sand-hills are, what 
percentage of the villages is regarded as cultivable? — 
About 40 per cent, of the area. 

91. Q. Do you think you could irrigate 40 per cent, 

in the Thai vilagos? — Yes;. that is also the opinion of 
tlio Executive Engineer. 

92. Q.-To -irrig.ato ‘chat amount, I suppose the ■whole 
area that is irrigable would have to be cropped in tbo 
year; there would bo no fallow? — ^Very little fallow. 

- 93. Q. It is ns much .ns you can do to get 40 per 
cent, out of the villages? — ^Yes, with an inundation 
canal. , 
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94. Q. Do these sand-hills move about much? — No. 

93. Q. Have any facts been noted about them ? — 
No observations have been made. 

96. Q. What do the natives say? — They say that 
they remain in one place; most of them hare trees 
growing on them. 

97. Q. Suppose these inundation canals are made 
perennial and the working of the wells stopped by the 
opening of the tiind-Eagar, do you think the effect 
would De bad; would there be water-lugging ? — am 
afraid the water-logging would get worse. 

98. Q. You would put more water into' the canals in 
the flood season and nothing during 'the cold weather ? 
—Yes. 

99. Q. What would be the effect ? — ^It ■would not be 
very bad in the whole district, but in the low parts 
the effect would be bad. 

100. Q. (The President.) — I suppose you would pre- 
vent that by drainage? — Yes; drainage might be a 
remedy; I have not lany plans about dt. 

101. Q. (Mr. Sigham.) — You have groups of canals ; 
have the people any voice in their management ? — ^Yes, 
they have committees, and they are consulted as re- 
gards clearances. 

102. Q. Their functions are simply to advise the 
Executive Engineer or to make representations to 
him? — Yes. 

103. Q. (air. Wilson.) — ^YoiU said you don’t think 
the people could manage the canals by themselves.'’ — 
Yes, 

104. Q. You said before British rule the canals were 
more or less managed by the rulers of the country ? — • 
Yes. 

105. Q. When British rule first began, the people 
were allowed to do everything themselves? — ^Yes. 

lOG. Q. Wha'c was the result? — Utter mismanage- 
ment. 

107. Q. They could not get on without official help ? 
— ^No; that is why the Deputy Commi^ssioner took thu 
canal management over. 

108. Q. What was the result of that? — ^The manage- 
ment was improved to some exten'o; the Tahsildar was 
put on the canals, but still there were complaints; 
eventually representations were mode to Government, 
and the management was made over to the Irriga'Mon 
Departmen'o. 

109. Q. (Mr. Ibbetson.) — Who made the represen- 
tations.’' — The District authorities. 

110. Q. (Mr. Wilso-n.) — ^What was the result of 

management by the Irrigation Department? — Very 
satisfactory; -you can see it in the increase of cultiva- 
tion. ^ 

111. Q. You have made a calculation of the result 
to Government, from improvements in canals, in in- 
creased land revenue during the currency of thesolUo- 
ment; you begin by taking as the amount to be cre- 
dited to canals as Hs. 2,27,620 ; is it not the case that 
Mr. O’Brien over-estimateu the amount of canal irri- 
gation that was going on in the district? — ^Possibly; 

1 cannot say for certain. 

112. Q. Yes, it was very high. As regards these 
future schemes, you estimate that 'the extensions are 
to be assessed at Ho. 1-2 per acre; why is that?- — That 
is about the rate that will be charged in the Sinawan 
Bet and the Alipur Chalii Sailah (Jircles on extended 
canal irrigation. 

113. ' Q. Will the occupiers’ rate mean a sa^ying to 
Government ? — I have said the occupiers' rales would 
leave a margin. Occupiera’ rates are supposed to 
cover working expenses only, and we have left a small 
margin as canal irrigatioa. 

114. Q. On what grounds have you estimated occu- 
piers’ rates.” — It wa.s decided that, whenever the 
occupiers’ rate was introduced, it should bo sufficient 
to cover vrorking expenses. 

115. Q. You have proposed different rates on the 
Indus and Chenab Canals? — Yes. 

IIG. Q. Why? — The silt of the. Chenab is more 
fertilising; that of tlie Indus is poor; and at present 
the incidence on the Chenab is far hoa-rier than on 
the Indus. 

117. Q. You liavo proposed riiat the more valuable 
crops should hear heavier rates ? — ^Yes. 

118. Q.' Hitherto on each acre of crops there was 
a uniform rate? — ^Yos. 

119. Q. Are 'theso rates that you propose cqu.a] to 
the rates charged elsewliero bn inundation canals lu 
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the, Punjab p — ^They are lower than in Multan, and 
Montgomery. 

120. Q. If Government makes a new canal or an 
extension of an old one in a new country, should the 
new irrigation pay such low rates as this ? — ^Yes, on 
extensions, not on a new canal.. 

121. Q. They might be charged higher occupiers’ 
rates? — Yes, but not so high as elsewhere. ■ 

122. Q. To your estimate of the credit to Govern- 
ment might well be added enhanced occupiers’ rates? 
— Yes. 

123. Q. And Ithe improvements promise more than 
you ^stimate here ? — Yes. 

124. Q. According to the statement here, in Mu- 
zaffargarh in the last 10 years 3,6U0 new wells have 
been made? — No, these figures include old wells jiut 
into working order as well. 

125. Q. How many new wells were constructed in 
the last 10 years? — ^Perhaps 2,000. 

126. Q. What is the average cost of such wells? — 
Ks. 260. 

127. Q. In the last 10 years the people of the dis- 
trict have spent Its. 5,00,000 in the construction of 
new veils ? — i'es, roughly. 

128. Q. Has Government spent anything on the con- 
struction of the wells? — ^No. 

129. Q. What benefit will Government derive from 
thist — ^About Its. 6 per well. 

130. Q. So that Government will gain Rs. 12,000 by 
the construction of these wells in the last 10 years? — 
I'cs. 

131. Q. How much takavi has been spent in the 
last 10 years? — ^Ks. 27,416. 

132. Q. While the people have spent Rs. 6 lakhs? 
— Yes. 

133. Q. You spoke about irrigation in the Thai by 
means ot canals among tlie sana-lullsj do any canals 
irrigate such country now? — Yes; nearly half the 
ISahri Thai of Smawan is so irrigated and more than 
half the Muzaftargarh Thai. 

134. Q. Is that countrj’ similar? — ^Yes. 

135. Q. Have you had any complaints about canal 
water failing through the oanab being choked up by 
sand? — Only one complaint in connection with a 
water-course. 

136. Q. You say manure is required in the Thai; is 
not the indigo stalk good manure? — Yes; but they 
require other manure as well. 

137. Q. There are embankments to keep out floods ? 
— Yes; there are embankments on the Indus side and 
wherever necessary on the Chenab. 

138. Q. Are they complete now? — ^Yes. 

139. Q. Do they often breach ? — No, no grea,t expen- 
diture is required to maintain them. 

140. Q. Has the Indus moved much in any direction 
in the last century as far as you know? — It has 
moved west. 

141. <2. Over a largo' tract of country? — ^About 10 
miles in some parts ot the country; in some places it 
has gone to the east -a few miles. 

• 142. Q. There has been some water-logging; has 

there not already? — Yesj but it is very much better; 
there has been none this year. 

143. Q. What is that improvement due to ? — ^Better 
management of the canals and want of rain. 

144. Q. It is not duo to drainage ? — ^No. 

145. Q. Is it possible to reme^ water-logging by 
drainage ? — ^Yes; but in the particular tract in winch 
it occurred last it is almost impossible, because it is a 
hollow. 

146. Q. You spoke about a perennial canal taking 
the place of inundation canals; would that increase 
tlio danger of water-logging in this low country? — 

I don’t think so. 

147. Q. Could not the perennial .canal be kept out 
of this low country, allowing it to bo worked by inun- 
dation canals only? — It woxud bo difficult to work two 
sets of rates. 

148. G- Do you consider it advisable to construct 
regulators ? — ^Y'es. 

149. Q. Why? — ^For the better management of the 
canals, extension of cultivation, and larger inoomc. 

150. - Q. In what form ? — ^In tlio form of tho fluctuat- 
ing rate that we propose to impose ton tho land ; at tho 
expiry of the settlement, it will result in an increase 
of land revenue. 


161. Q. There has been a great waste of labour in 
the construction of parallel water-courses P— Yes, that 
IB being remedied now partly at the cost of Govern- 
ment. 

152. Q. Have the water-courses got masonry out- 
lets?— Not yet; they are being built; the arrange- 
ment is that Government should build masonry outlets 
for tho existing channels. 

153. Q. What would bo the result? — Better control 
of the water, and its spread over a larger area. 

164. Q. A larger duty out of the water? — ^I'es, and 
higher income from occupiers’ rates. 

156. Q. Do yoii think that tho expenditure incurred 
by Government on these water-courses, masonry out- 
lets, and regulators will b'ring in a net increase of 
revenue up to 6 per cent, on that outlay? — ^I have no 
figures, but I think it should be from 4 to 6 per cent. 

166. Q. Why have these improvements not been 
made before? — ^They were not thought of. 

157. Q. (Mr. liajaratna.) — With reference to what 
you said about the difiioulty of working two sets of 
occupiers’ rates, what is the difficulty? — ^Thero is al- 
ways complication in accounts in working two sets of 
rates. 

158. Q. I suppose the area under’ each canal will be 
known ? — The chance of error would be greater. 

159. Q. That can be prevented by supervision? — , 
Yes, perhaps to. 

160. Q. On what principle are enhanced occupiers’ 
rates charged on certain crops ? — They are more profit- 
able. It IS fair to charge higher rates on the better 
crops and lower rates on the less valuable; that is not 
the sole reason; rice takes a large quantity of water, 
and so has to pay more. 

161. Q. Ill making the settlement did you reserve 
power to impose enhanced water-rates when new irri- 
gation works are constructed? — I don’t think it it 
necessary; the occupiers’ rates can be revised every 6 
years. 

162. 0. During the currency of the settlement no 
revision is made ? — Fixed land revenue is not en- 
hanced during the currency of settlement. 

163. Q. Are occupiers’ rates not credited to the 
canal? — Y’’es, they are. 

164. Q. And owners’ rates as well? — ^Y'es. 

165. Q. Have you any separate land assessment in 
addition to occupiers’ rates? — I have no owners' rates; 
for waste land I have proposed a fluctuating water 
advantage rate. - 

166. Q. Is tho land assessment where new lands are 

brought under cultivation also credited to canal? — 
Yes. ^ 

167. Q. (Mr. Ihhctsuii.) — I understand that you 
don’t consider Muzaffargarh to be liable to famine? — 
No. 

168. Q. About the cklicr system, I understand that 
work begins in December and continues for three 
months? — There are three terms of one mouth each, 
but there are intervals between ; it goes on to April. 

169. Q. With regard to the alteration from either to 
cess, why has it been necessary to change what seems 
the best thing for tho people ? — In tho first place, the 
distribution of the either system w’as very uneven; and, 
in the second, tho mohurrirs who worked the ehhers 
were very difficult to control. 

170. Q. Y^ou are satisfied that it is for tho benefit 
of the people ito change the either to water cess ? — ^Ycs. 

171. Q. You say in your note that wells, when in- 
dependent of canal irrigation, are no protection 
ag.Tinst drought because you cannot work them pro- 
fitably in a year of drought, why? — They cannot irri- 
gate a sufficiently largo area. 

172. Q. Why? — 'The land in this district consists of 
a tliin stratum of soil wliich does not hold water; if 
you don’t water the crops frequently, they dry up. 

173. Q. Do you mean that a well, to bo used profit- 
ably, must have rain or canal water to help it? — Yce. 

174. Q. In years when there is no rain, I suppose it 
is doubly profitable in so far as it helps the people to 
withstand drought? — Y'es. 

176. Q. What obstacle ia there to their extension in 
tho 'Thai? — docs not pay os well ns before. 

176. Q. Do you think want ot inaiuirc has anything 
to do with it? — Yes. 

177. Q. Do you think that a man is proven’ted from 
making a well by fear of tlie wet assessment that will 
be put on after 20 years? — No. 
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178. Q. Do you think the 20 years’ term is suffi- 
ciently liberal for exemption? — think so. 

179. Q. That does not prevent extension? — ^No. 

180. Q. As regards vrells that supplement canal irri- 
gation, you propose measures which would lead to an 
extension of canal irrigation; will there be any diffi- 
culty in constructing the number of wells necessary to 
supprement that irrigation? — I don’t think there 
should be. 

181. Q. There has been considerable canal extension 
in the past ; have wells kept pace with it ? — The canal- 
irrigated area has risen faster (than- the wells. 

. 182. Q. Supposing Government should adopt mea- 

sures to induce people to construct wells, would it 
materially assist the extension of well irrigation? — 
Yes. 

183. Q. Do you think the 6} per cent, interest 
has prevented people from making wells? — No; 
people would have to pay much more to a bania. 

184. Q. When you soy that you think more liberal 
offers of assistance might promote wells, what are yVm 
referring to? What inducements would you offer, sup. 
posing you had power to do what you iiked ? — I would 
reduce the interest to half what it is now and would 
make it easier for pe’ople to get taliavi than now ; our 
main difficulty has been that during past two or three 
years there has been no money to give; and I would 
rule that the revenue officer should settle the matter 
on 'the spot and pay out the money while in camp. 

183. Q. As regards the re-payment, the shorter that 
term the less is the total interest paid; is not the 


short term often asked for by the borrower ? — TeSj 
people like to get rid of the debt. I should besides 
like to call the attention of the Deputy Commissioner 
to the suspension of these instalments; they are sel- 
dom given, and this works very hardly. 

186. Q. You say that indigo is a valuable and ex- 
tensively grown crop?— Yes; but I am afraid that it. 
will not be valuable in future. 

187. Q, (The President.) — Has any- reduction occur- 
red ? — ^Yes. 

188. Q. On account of German competition? — ^Yes. 

189. Q. (Mr. Ibhetson.) — ^Have you bad any trouble 
about the supply not coming on in time? — Occasion- 
ally. 

190. Q. Is indigo kept down by that uncertain'ty? 
— Yes, to some extent. 

191. Q. Your scheme would remedy that? — ^Y'es. 

192_. Q. Is there any difficulty in making wells as 
to being sure that you will find water; sometimes a 
man starts a well and has to give it up? — Yes. 

193. Q. Could any help be given him by the use of 
boring tools? — It has not been tried. 

194. Q. Do you think it might help? — Yes. 

195. Q. It has been proposed by responsible people 
that Government should themselves construct wells 
witli the consent of the owners in private lands and 
recover their m'oney by a rate on the irrigated area ; 
do you think that scherao would work ? — I don’t 'think 
the people would like it. 


The Honourable Mr. Sidnev Preston, Chief Engineer and Secretary to the Government, Punjab. 

(Lyallpur, 2nd November 1901.) 


Memo, of subjects on which witness proposed to give evidence. 


1. Will advocate the restriction of irrigation in 
tracts which already irrigate a very hi^i percentage 
of the cultivable commanded area, or in wlii'oh the 
spring water level is high, in order to provide water 
for tracts which at present receive no irrigation. 

2. Will present a special note, and plans to ex- 
emplify it on the necessity for larger grants for the 
development and improvement of the inundation 
canals by the construdeion of distributaries, swp 
dams, outlets', etc., so as to bring them into line ivith 
the perennial canal .systems, 

3. Will advocate the entire management of the 
inundation canals, including tlie measurement and 
assessments, being in tbo hands of this department 
so as to place its officers in immediate touch with the 
zamindars. 


4. Will bring to the notice of the Commission 
the necessity for constructing mere weirs on tbo 
Sutlej, Chenab, and eventually the Indus, so as to 
assure the early and late hharif waterings to the 
inundation canals, which must gradually bo affected 
ns regards date of opening and closing by the with- 
drawal of water for the perennial canals. 

6. Will advocate the pjovinoinlization of the canals, 
.so that tho province may have a direct pecuniary ad- 
vantage in its development. 

6. Will be prepared to explain, amplify or be exa- 
mined on the notes already written and laid before 
the Commission on the existing and proposed irriga- 
tion works. 


1. Q. (The President.) — You are Chief Engineer of 
tho Irrigation Department in the Punjab? — Yes. 

2. Q. How many years have you held your present 
post?— I acted for Mr. Beresford for seven months in 
1898 and have bad permanent cliarge from February 
1900. 

3. Q. Before that timo you were acting ns Cliief 
Engineer in the North-Western Province's? — ^Yes, for 
13 mouths. 

' 4. Q. Before that whore did you .spend your ser- 
vice? — I h.avo served on all the perennial can.als in 
the Punjab except tho Western Jumna Canal, but 
never on any of tlio inundation canals; I know tnem 
acndomically, but have no practical knowledge of 
them. 

5. (?. Have you had any practical famine relief 

under you ? None whatever. Tho question of famine 

administration came up after the 1897 faming, and 
it was dooidod, with tho concurrenco of His Honour 
tho Lieutonan^Govomor, that it should ho under ciio 
Bonds and Buildings Br.anch. In some cases we give 
professional advice with roforonco to irrigation 
matters, but the work is in their charge. 

6. Q. A largo number of labourers wero sent up 
from Hissar to .Iholnin, who did that?— That was 
done by us: Mr. j. N. Taylor did it under tho orders 
of Jlr. Field. 

7. Q. Have you any reason to regret tho transfer 
of tho fainino administration to tho Beads and Build- 
ings Branch?— I think it is omiiiontly right. I pluino 
myself on having got rid of tho famine work, my 
ro.ason being that during a famine irrigation men 
aro hardest workeil to make a reduced snpplr as 
far ns jiossiblo, while tho grants of tlio Buildings and 
Bonds Branch being reduced sols tho men free. 

3. Q. C.an you spc.ak of thp tothcr Provinces? — No. 


9. Q. The only analogous one would he the North- 
Western Provinces? — ^Yes. 

10. Q. You advocate “ tho restriction of irrigation 
in tracts which irrigate a very liigh percentage of tho 
cultivable commanded area, or in which tho spring 
level is high, in ordor tt> provide water for tracts 
which at present Fcceive no irrigation.” I under- 
stand that that practically has been done on some of 
your canals? — Yes, I don’t know whether I am at 
liberty to comment on a note by Mr. Wilson. 

(Mr. Wilson.) — ^I have no objection. 

(TTifiicss.) — The Bari Doab is rather an instance in 
point. I first took up tho question in 1893. _ It has 
taken three years to got tho Bevenue nnthoritios to 
agreo; tliero has been a very long controversy: I havo 
all the papers hearing on it, and if you wish thoin put 
in could do so. The difficulty has always been th.at 
tho Kevenuo authorities say ‘‘you will upset our 
.settlements.” I think they should revise them if 
necessary. Personally I was very glad to see tho re- 
marks that Mr. Wilson 1ms inado in his note. I think 
it shows a tendency on tlio part of tho Rovenuo offi- 
cers to alter the procedure hitherto observed in tho 
case of tho Western Jumna and Bari Doab Canals. In 
liis last paragraph Mr. Wilson advocates practically 
what I do. 

11. Q. (The President.) — What does ho adrocato? 
— Ho says that ‘‘where tho rainfall is pood or the 
underground water level sufficiently near tho surface 
to m.ako irrigation from wolls practicable, canal 
water in tho winter season should gradually be re- 
fused.” That is — ho advocates tho withdraw.'il of 
water from one tract that is highly irrigated, ns in 
the case of the Bari Do.ah Ciinnl, or whore tho spring 
level is lugh. This is wimt I have been advocating 
for some timp. 
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r"V“ "•'° “• Rroafc discussion 
w non CoJonoI Jacob tned to carry 'out tho ostensions. 
Ho was eager to push tho IVostorn Jumna Canal into 
l.ohtak, Hissar and Sirsa. Sir Donis Fitzpatriok 
said -iro had obligations to tho Delhi cultivators who 
hacl a prior claim to tho water, and wo must show 
that they would not lose; finally, Colonel Jacob showed 
that the pollu people would not lose, and I think 
that ho has been justified in tho result. On liis 
strong recommendation very considorablo oxtonsiong 
woro made ris., tho Nardak, Bniwaui, Rhalot and 
i etwa Kajbahas. I would now mysolf like to con- 
tinuo that policy and push on tho Western Jumna 
Canal. The canal has raised tho spring level in tho 
last 60 or_ CO years and they can now work wells 
easily; my idea is that wo should make them take to 
wells, revising tho settlement if necessary; and that 
wo should push on to Hissar, Rohtak and to thoso 
parts whore tho wells are very deep and which aro 
no doubt the mo.st unprotected part of tho Punjab, 
Just referring to Mr._ Wilson’s memorandum might 
I bring it up to date in one particular. In the first 
paragraph ho gives tho irrigation figures for 1899- 
1900; tho area irrigated hy State canals in 1900-01 
was 0,000,550 acres, that is, nearly 50 per cent, moro 
than the provTous year. 

13. Q. Aro inundation canals nob included in State 
canals? — ^Yes, they aro. 

14. Q. In reducing the irrigation would you do it 
by reducing the size of tho outlets ? — No wo should 
do it by lengthening tho faftls or periods of total 
closure. 

15. Q, With regard to what you say in your note 
as to the development and improvement of tho inun- 
dation canals, I think this is the most important sub- 
ject we shall have in the Punjab? — ^That is practi- 
cally the question on which Mr. Brodio gave evidence. 

I should like to put in these maps which show tho 
hideous system of water-courses that at present exists. 

10. Q. Of course what you propose entails a largo 
expenditure of money — apart from tho question of 
improvement of canals and better protection against 
famine; would 'chose improvements bo reproductive? 
— 1 think the probability is that they will bo; I sbould 
of course be sorry to giro any guarantee. 

17. Q. You don’t think thoro is any chance of their 
being hopelessly the reverse? — ^No, there is no chanco 
of that. 

18. Q. Is it desirable to keep up a distinction bo- 
tween the grants given to these largo inundation 
canals and those given for perennial canals? — It is 
not maintained as a ma'fcter of fact. We have two 
inundation canals — the Lower Sohag and Para and 
the Sidhnai which were made as productive publio 
works. 

19. Q. There is no distinction so Idng ns a work is 
productive, whether the work is inundation or peren- 
nial?— No, These two aro eminently productive 
works. 

20. Q. You make a reference to certain canals on 
which comparatively small sums have been spent and 
which have gradually been extended for a number of 
years'? — Yes, we want money to improve them, but it 
does not matter where it comes from. I would treat 
them liberally, and even if they are not productive, 

I would put them on an efficient footing as protec- 
tive works. 

21. Q. Your paragraph 3_. rai'ses a thorny question 
which is not, I think, within our reference, I under- 
stand you to consider that the management of these 
inundation canals should he under the Irrigation 
parlment as much as the management of the Ohenab 
Canal ? — Yes, and my reason is that at present on the 
inundation canals we are not in touch ■with the culti- 
vators; if we were, we conld.no more to increase irri- 
gation. If there is no objection, I should like to hand 
in this note hy Sir Richard Strachey, dated 1867 I 
brought it to put in if the Commission will accept it. 

22. Q. Now we cone to paragraph '4; you advocate 
the construction of more weirs? — Speaking generally 
that whole question has been worked out; t^re has 
been a good deal said, particularly^ by the Revenue 
officers that the withdrawal of this water for our 
perennial canals would affect the sailah at the time 
of opening and closing the inundatjon canals. It 
jnnsfc in fact do so. In noting on the Bahanralpur 
system of canals, I tried to sliow that the probability 
is that wo might affect the opening of these canals 
by ton days at each end. I think it is p^siblo. I 
think the cure for that is the heading up of mw sup- 
plies in order to give early and late waterings. I 
think it would he a mistake to give perennial imga- 
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early, so as to ho able to sow tho hharif and late in the 

entirely on wolls or rain 
crop. My view is, taking tho 
Sutloj, that wo might put a woir at Sohraon: and 
nnofcl or at Fnzilka, above which it would he ■quite 
popiblo to construct the Pak Pattan inundation ca- 
nnl ; another weir might ho put in at Adamwalian, 
It has not boon worked out, hut r-holievo it would pay 
to mako thoso weirs from loan funds. Tho cultiva- 
tors could pay liighor rates when their supply was 
made more certain. If wo gave them water for ’hharif 
nna rabp, they .should pay a higher rate than they pay ■ 
on inundation canals. " 

23. Q. IVould you try so to erect your weirs that 
fncro isiionld bo a catiaf system on both sides (refer- 
to jnnp/P — ■les, that js a sine Qwtf ■non. 

weir would not do for Bahawal- 
PWr-— No. (Explained on map.) I would not give 
any of those lands water in tho rabi. The Khanwah ' 
Canal worked during tlio whole of tlio.cold weather, 
hilt I think it is a mistake to let inundation canals 
weather. What I have said as regards 
tho Sii’clej would apply also to the Chenab. (Explained 
on map.) 

25. Q. Have you considered the na'vigation rights 
on these rivers? — Wo have not provided for them. I 
have referred to 'this matter in a recent letter to 
Government. It was really an oversight that no 
provision was made in the estimate for the Lower 
Bari Doab Canal for a look in connection ivith the 
weir. As a matter of fact, we have not provided 
loclvS for any weirs cxdcpt in connection with the 
Sidhnai Canal ; if considered necessary, an addition of 
five lakhs to tho Lower Bari Doab Canal estimate 
would moro tlian do it. 

26. Q. As regards tho multiplication of weirs, 

I suppose you would agree that tho cost of the weirs 
would ho independent of the size of 'the canals? — The 
cost of the weir would be the same for a large or 
a small canal. 

27. Q, With regard to what Mr. Wilson says in his 
note, dated 23rd October. “Tin's is bad finance. If 
it can he shown (ns it often can) that the expenditure 
of a lakh of rupees in extending or improving tin 
inundation c.anal will bring in more than 10 per cent., 
that Lakh sbould bo immediately forthcoming; hut it 
cannot be got, wliile thero is no difficulty in getting' 
lakhs of rupees for expenditure cm a perennial 
cnnal." What is your opinion? — I agree generally, 
but of course we cannot do everylKing at once. Sup- 
posing the result of the l.ahours of this Commission 
iras that they said wo ■will give an enormous sum for 
irrigation, still we could not spend it at once ; we 
lumnot work as railways do; that is, buy a million 
sleepers, or order so many hundreds of miles of rail- 
way track. Canals are made by coolies paid in pice, 
and there is a distinct limit to the amount that can 
he spent, certainly in the Punjab. 

28. (?. The Financial Department would no doubt 
say so much the better? — Yes. There is, I think, 
a slight error at the end of the same paragraph. It 
is said that there is no capital account for the inun- 
dation canals ; hut, as a matter of fact, there is a capi- 
tal account for the Lower Sohag. Sidhnai, Indus and 
Upper Sutlej Canals which are all inundation annals. 

The Sh.alinur Can.als are divided into Imperial and 
Provincial; there is a capital account for the Im- 
perial portion. The only canals for whioh there are 
no capital accounts .are the Muzaffargarii and Shah" 
pur Provincial. Dp to this year, ire liarl a caudal 
account for the Lower Sutlej and Chenab Canals, but 
it was so small that we Imve closed it. This is shown 
in pages 10 to 13 of the Yolume of Statistics, wnicU 
accompanies the annual Irrigation Revenue Beport. 

29. Q. (il/r. Ibbetson.)— The Sidhnai and Sohag 
were made from loan funds and their capital account 
is complete? — Yes. 

30. *0. Of the other canalb the capital accoMt is 
not complete? — ^It is quite complete for the Dpper 
Sutlej Canals, all of which were made or purchased by 
Government; it id also quite complete for tlio blwii- 
pur Imperial Canals which were made by Governmem, 

Jnit in the case of the Indus Canals it is not a com- 
plete capital account. 

31. Q. (The President.)— At the bottom of Pdg® ? 
of the same note Mr. Wilson, says — " it is the u 7 
the State, when contemplating tho “>nstmcUon o 
perennial canal, “to consider its effect upon yb® 
linbitants of tho. river valley lower do'Wn, .and w v 
ride as tar as possible for the maintenance or t 
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pmont prosperity; ono of the best monns of doing 
this is to givo’tliem n'sliaro of tho Irrigation from tho 
peroniiial canal.” Tlmfc 1 understand is tho prin- 
ciplo on u-Iiich you ivork? — ^Yes, tto will extend irri- 
gation into tho river vnllcys and roduco it ns soon ns 
tho spring level rises; wo h.avo introduced this 
pnnciplo for tho Clionab and Jholum Canals this year, 
and the tost will bo tho rise in tho spring level; this is 
the oiiiy test that it is possible to have. Instructions 
have been drawn up .and agreed to by tho Civil and 
Revenuo nuthoritios and approved of by His Honour 
tho Lieutenant-Governor. (Copy shown.) 

32. Q. Is it looked upon as a duty to seo that tho 
c.xisting rights aro protorted ns regards tho hhadir 
lands; is there money compensation? — No, I don’t 
think ns far as I know 'chat my department does any- 
thing except in tho tracts' where wo have clinrgo of 
tho inundation canals, ns, for instance, tho tract be- 
tween tlio Ltiwor Soling and Hnjiwah. 

33. Q. You recognize tbo principle so far tlmt you 
havo advocated tlmt, in the event of tho Lower Bari 
Doab Canal being e.xcontcd, it is dosirnblo to ensuro 
tbo rights of early and Into waterings, and it is to 
meet this case that you propose to put in weirs? — Wo 
bnvo not recognized tbo principle in tho past, but 
I consider it the right thing to do, 

34. Q. Do you consider that supposing tho sanc- 
tion of tho Government of India wero given and 
funds woro found that it would bo dosirnhio to go 
ahead with tho Lower Bari Donb Canal at once? — ■ 
Yes, I have advocated that wo should go ahead with 
it this year. 

So. Q. Jfr. "Wilson in his note says — “ a now sohomo 
like tho Bari Doab project should not ho sanctioned 
until a complete snn-cy of tho river valley bclow tho 
proposed wotr has been made, a thorough inquiry into 
Hie effect of tho opening of tho canal on the river 
valley below carried out, and provision mndo for re- 
medying, ns far as possible, tbo injury to iho iniin- 
bitants of tb.at valley to bo ancicip.atcd ns tbo effect of 
tho opening of tho cnnnl.” Wlint do you think of that? 
—I think it would bo very diffculfc to anticipato whnfc 
will bo tbo effect; as a matter of fnct, wo shnll havo 
to legislate for wlmtovor happens when it docs occur. 
It would bo very difficult to nntioipato what would 
bo the effect of tho opening of tho now c.aual. 1 think 
I havo shown tlmt tho opening of tho Sirhind Canal 
has net affected tho inundation cnnnls of tho Sutloj. 
Tho Bovonue authorities do not agree. In any case 
wo could n'tft lower tho bods of tbo inundation canals 
until the supply had been reduced in tho river. 

36. Q. You could commence with constructing tho 
Weir? — I doubt wliotlier wo should bo ablo to nnti- 
cipato what it will bo necessary to do. 

37. Q. As regards tho Lower Bari Doah Canal? — ^If 
injury would bo caused, there would, no doubt, bq a 
moral obligation on the part of tbo Stato to provido 
pari passu for those lands which would suffer by the 
now canals withdrawing tho supply : I tliink_ this 
would bo advisable from an administrative point of 
view. I would .not, if it could bo avoided, injure 
riverain land to irrigate high lands. 

38. Q. IVould you abstain from irrigating tho high 
lands because it was injuring tho riverain lands? — No, 
even if it wero impossible to compensate them, I would 
still make a canal, because wo should do greater hone- 
fit to the eWuntry as a whole. 

39. Q. yVhai would happen in such a case is, that 
tho people would clear out of tho Tpiadir lands and 
go elsowliero ? — I don’t think tlmt will occur. 

40. Q. 'We had tho other day strong _ pressure 
brought upon us to point out the necessity for a 
hydrographic survey Of Dera Ismail IQian, with a 
view to putting on a more scientific basis the torrent 
irrigation in the Daman, and 'tho witness also strongly 
advocated a large inundation canal like the Paharpur 
Canal for tho country between the Daman and tbo 
river. Have you considered that question ? — 1 know 
absolutely nothing about the torrent irrigation ; _ I 
havo never been in Dera Ismail Khan. The Imperial 
Government would not grant money for the survey 
of the canal because it was a doubtful project. The 
Provincial Government have only lately been able 
to furnish the funds. Wa have now formed a party 
to survey tbo canal (explained on map). 

41. Q. "Would you advocate what Afr. Wilson 
Tilludcs to at the end of this note — " a complete survey, 
river by river, with a_ view to determining what can 
best be ■ done to- maintam existing cultivation, to 
restore abandoned cultivation and to provide facilities 
by means of inundation canals for the improvement 
or extension of cultivation?” — •N’o, I do not agree. I 
think it is better to take the tracts bit by bit; it 
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would bo absolutely impossiblo to do it at 
filiould littvo a groat mass of information 
could not assimilnle. -i. 


onco; wo 
which we 


is an annnni 

grant, bf 10 Jnklis to the Punjab. la tlmt the kind 
01 tiling iiiw-oly to moot ycur ease or do you want 
inoro?_l doubt if wo could spend more. Spoakino 
ro«gn? 5 ' I think 10 lakhs is an outsido figuro for tho 
..inundntian canals. 


43. Q. Coming back to tbo Western Jumna Canal, 
would it bo, ns far as you kn'oiv, practicable, from an 
irrigation point of view, to tnko a groat inundation 
canal, snj' from opposite Knrnnl right across down to 
HisinrP— I am afraid I could not give an opinion, as 
I do not know tlio levels. It is a question whether 
it IS worth while taking only inundation irrigation 
into dry tracts. Mr, Ward and I havo discussed this 
question (reforenco mndo to diagrams). You don’t get 
a supply till well on towards the end of July, and it is 
gone by Soptombor; tiiero is a working Hood for a 
very slrart period only, 

. know bow much of tbo low supply 

13 utilisodF — is nil utilised. Tho Jumna river is 
not a good river to tnko an inundation canal out of, 
bocaufo tboro would bo insufficient water. 

45. Q. TJio information wo havo received so far lias 
been to tbo. effect that tho necessity for protection 
against famine is grontor in Hissnr than any other 
part of •cbe Punjab, and that tboro is no way of meet- 
ing it? — No, except to withdraw water from Delhi 
and Knrnol and give it tboro. I don’t seo any other 
way. 


46. Q. If that policy woro followed, 'it should ho 

applied in all justico to both sides of the Jumna? 

Wo jbmild got into political negotiations with tho 
hortri-Wcstcm Provinces which it would bo bettor for 
tho Imporinl Government to adjust. Dndcr tho exist- 
ing arrangement wo t.ako two-thirds and tho NortL- 
Western Provinces ono-tliird of tlio supply. 

47. Q. Can anything on a largo scale bo done with 
tho Gliaggar streams? — I doubt whether anything can 
bo dono, X'am also personally very sceptical of tho 
advantage of doing anything, bccauso at tbo timo 
you most want tbo water tbo rivors aro dry. In a year 
of famine tbo absence of rain c.auses tbo channels to 
bo diy; at tbo time you most want the wa'tcr it is not 
there, and when the channels aro full, tho water is 
not wanted. 


48. G. It is no nso, I suppose, trying to find if tboro 
nro basins in tbo Himalayas in wliich water could bo, 
impounded at a ronsonablo cosfoP — Tbo .slope is too 
great; I know 'of no placo. I doubt if yon pould make 
any storage works in tbo valleys of tho Himalayas. 


49. Q. (jifr. Ibhclsoa.) — C.an you s.ay anything of 
tho hilly country within tbo Salt Bango area from ,The- 
liim to Baw.al PindiP — Noto No. 19 on page 67 of my 
volumo of notes deals with tho subject. ^ I believe there 
aro valleys in which water could be Impounded, but 
they nro said to yield salt water. 


60. Q. Has any examination over been made? — -1 
don’t know. 


61. Q. And about tho Gurg.aon bills? — There is a 
completo noto in tho “Notes on Irrigation Works.” 
The general history is 'that they wero in charge of 
our department up to tho later seven'ties and then they 
wero considered to be so small and insignificant that 
they were given back to tho zammdars. There is a 
noto on the subject at page 116. 

■ 62. Q. (The President.)— Can you supply us with 
any figures regarding the relative productiveness of 
Irrigated and non-irrigated land? — No, I have none 
at hand. Tho difficulty is, I think, that tho outturn 
varies from field to field. Some SettlemenF officers 
havo made crop experiments and published the figure*, 
but they aro oonsidereJ 'to he absolutely, valueless 
owing to tho difficulty of striking an average. 

63. Q. "What is your feeling about tho necessity of 
artificial drainage in a properly irrigated tract like 
the Cbonab where distributaries h.avo been wo'l laid 
out? — think drainago must go band in hand with irri. 
gation. In this tract wo have boon particularly care- 
ful about reserving land for drainages. 


64. G. On rcli and iisnr lands havo you known 
satistac'cory instances of renfOdolIing ■ can.al distribu- 
taries in land which had gone into a state of doteriora-' 
tion? — ^No, I don't know of any. 


65. Q. What about tbo Bari Doab Canal? — ^Tbore 
is no rch land to speak of. Wo havo perhaps a litPe 
more cxporlonco on tins (tbo Cbonab) canal j there is 
a great deal of reh, on it, and our experience hero has 
been that after five or six years of rico cultivation tb» 
land will boar a rabi crop. 
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56. <3. Did you arriTB at tlio conclusion that tho 
nee crop sucked tlio rch out of the land?— I am not 
quite sure. Tho practical result iras that it improved 
tho land. 

67. Q. Wliat aro your views of tho Sind-Sagar pre- 
icet as far as you have got? — Please see page 70 and 
following of my volume on "The Punjab Irrigation 
Works.” 

68. Q. Aro there groat difficulties in tho way of the 
Sind-Sagar project? — I think .that my views have 
been exaggerated. I am very far from saying that tho 
Sind-Sagar project is impossible. Since I rodo into 
and have seen tho that, I would be extremely sorry 
to recommend the Government of India to survey tho 
country in detail; it would cost five lakhs; a recon- 
naiisanco party is just going out in chargo of 5tr. 
Ward te determine what tracts are likely to be worth 
irrigating; thp Local Government will then he able t.i 
form an opinion as to whether tho (Jovomment of 
India should embark on such a largo project. There 
aro large tracts that will not repay cultivation, partly 
on account of tho sand-hills and partly on account of 
tho poorness of the soil, but I have only ridden over 
160 miles of the thal. 

69. Q. (Mr. lligham .) — Have you got any cut and 
dried schemes for improving the inundation canals 
that are hung up for want of funds? — ^I don’t think 
I can say that wo have any hung up for want of 
funds. Ono in connection with Dera Ghnzi Khan 
camo up, but had tfe bo returned a week ago to tho 
local officers for further information with reference 
to financial prospects; that I contemplate sending 
to tho Government of India; it is a scheme costing 
6 lakhs and there aro others in preparation. A 
good many schemes are in fair stages of advancement 
for submission relating to the Chenab Inundation Ca- 
nals, Multan Division; some aro being worked out; 
two came to mo on Jfonday last ; they aro big schemes. 

GO. Q. Schemes for making dis'eributarios, etc.? — 
Yes. 

Gl. Q. I understand they have not got tho levels of 
tho country? — ^In this matter Major Morton could help 
you nroTo than I could. 

G2. Q. And in hfuzallargarh ? — Wo havo no schemes 
ready. 

G3. Q. Thoro aro several proposals for now inunda- 
tion canals in the sailahn tracts? — Thoro are only 
two tb.at T know of — one in Dora Ismail Khan, and 
tho Pak Pattan scheme. 

G-1. Q. Aro thoro any proposals for inundation Ca- 
nals from tho Chonab for tho saitaha between Khanki 
and tho Jhohim? — Nono havo been proposed since 1 
have been in charge. 

Go. Q. With reference to tho conslniction of weira 
for theso inundation canals, what do you estimate as 
tho cost of 'the weir at Hariki ? — 70 to SO lakhs of 
rupees. 

GG. Q. Does that include tho whole of the head- 
works? — Yes, training works and everything. 

07. <?• (T/ic lVr.si(7ciif.)~And caiml head-works? — 
Not tho canal regulator ; that would go to tho cost of 
the main line. 

GS. Q. (il/r. ir/qlioni.) — ^I suppose tlio weir, head 
channel, and regulator, cte., wo may look upon ns 
costing a croro of rupees? — Yes. 

09. Q. And your three weirs would cost 3 crorcs of 
rupees? — Yes. 

70. Q. Do you think that tho works would pay? — 

I think so. 

71. Q. Would they load to an incre.aso of area or 
increase of revenue? — To Imth. 

72. Q. We cf»uld not get the benefit ns reganls ca- 
nals in Native Ktntes?_Not, iinlesi wo carried out tho 
work in connection with tho States. 

73. Q. Then yon would make tiicm conlrilmfef — 
Yes. 

71. <?. How long will it t.nkc to construct the weir 
at Hariki? — Five yearn. 

76. Q. I Kuppo'o you could not esmstmefr any nioro 
weirs at the s.ame time? — Yes, we could. 

70. <?. It will take a number of yearn to make the 
four V. oirsr — Yes. no doubt. 

77. Q. Then the inundation canals on tbo Pntlej will 
not l>e affect ivl until the T.ower llari Doab is in full 
svorkin" onier? — No, that will bo in ten yean; it 
would nut, in my opinion, lie possifilo to const met the 
Ifoaer Ibsri Doa’i in lem than timt time. 

7S. Q. Could not meanabile a great deal be done 
by improving tl-.e alignment of the distributary system 


on tho inundation c.anals ?— Unquestionably, that 
■^r’oulcl go a long way towards meeting tlio case, 

*?i‘ ^7 ^ st^pposo weirs will havo to bo mndo even- 
tually, but they would not havo to bo made until tho 
irrigation on the Lower Bari Doab Canal is very fully 
developed?— I am not quite sure that it would not bo 
remunerative to make the weirs at onco. No improve- 
ments ivill bo complete without tho weirs. 

80. 0. With regard to tlio Upper Sutloj Canals, 
they have paid voiy well in tho last fow years (state- 
ment shown). They worked for many years at a hcaiy 
loss, with occasional profit, but from tho ye.sr 
188S-S9_ there have been a steadily increasing arca'and 
increasing profits. It appears, looking at tins paper, 
tlia'c tho financial success of theso canals dates from 
tho opening of tho Sirhind Canal?— It is coincident 
with it. 

^Sl. Q. Can any reastm be given for tho fact tl'"t 
the canals have improved since 1887? — Tho only 
reason that I can suggest is tho general improvement 
in tlio administration of ‘cho Irrigation Branch. 

82. Q. Has money boon spent more freely since 
then? — ^I cannot say. 

83. Q. Has money been spent on improving tho 
Lower Sohng? — On all canals money has been spent 
in cutting toff bonds and making distributaries. 

84. Q. It is clear from theso figures that the ITno''* 
Sutlej has not suffered by tho opening of tho Sirhind 
Canal on which tlio irrigation has not fully dovoloiicd 
until 1887-88?— Yes. 

85. Q. I think you made several now distrihiitarioj 
on tho Katora Canal? — ^Yes, all tlio canals wero im- 
proved. 

8C. Q. My point is whether by improving tbo lower 
Canals we cannot go a long way to counteracting tlio 
effect of taking off only 4,000 ciisocs for tbo Ijou'cr 
Bari Doab Canal during tho flood season? — I tbink 
very likely wo can. 

87. Q. That might bo done boforo making weirs? — 
Yes, it will bo all useful work. 

88. Q. What ba.s prevented ft being done liitliorto; 
simply want 'of funds? — ^Yos. Wo havo iiovor got the 
gr.ints under Rovenuo be.ads that wo havo n.skod for; 
under loan funds wo can get os ranch ns ever wo can 
spend. 

89. Q. In regard to 'tbo proposal mndo hv 
Mr. Wilson for carrying inundation canals to Ibc high 
lands .south of tbo Sutlej, Biknnir and Bnbnwnipur, 
would thoro bo a great danger, if ynn bnd no riihi sup- 
ply, of tbo canal being silted up? — It isnn nnqnestion- 
nblo danger; wo should liavo to clear it. 


90. 0. It would b.ave_ to bo cleared every year? — 
Yes. With a canal taking off above a woir wo conlJ ’ 
not alter tbo position of tbo beads. 


91. Q. Can yon say wlietber levels permit of water 
being taken into the Lower Bari Doab from below 
til.' iiinetion of the Chenab and .Hielnm? — ran s.ay 
positively that it could not. In 1893 I Biibmittcd a 
report on tbo subject wbicli I shall send in. 


92. Q. Can you say anything ns to the fc.asibilifv 
of taking water from tbo Gugorn Branch of tho Chenab 
Canal iifco tlio Ixiwer Bari Donli? — As regards levels, 
ft is quite fonsihlo, but it will bo oxtrcrnoly expensive, 
because not only would you have to cross the Hiiv' 
river, but you would liavo to cross flio whole vnllay of 
tbo Dob. Tlio level of tbo water in tlio Gugera Brmicli 
is G76, and tbo level of tbo ground at Wan Rndlin 
Ram is CIO, a fall of 05 feet in the level ’of tho 
country. It is a little diffienft to give the iiiforr.i.s- 
lion exactly (referenoo made to coirtonr map). As re- 
gards Jewels, there is nothing against it, hut the 
sclicmo would n'ork out to some proliihilivo sum. 


03. Q. If you carried enough water for irrigating 
the Lower Rari Doab, you svonid have to take it 
away from the Clicnab Canal supply? — I’resumawy: 
if tins svero done, the water would not be p.s,s<i''l into 
(lie Oliennb Canal, bnt into a parallel canal wliie.i 
would be constructed. The canal could only run in 
hhr:r)f without interfering with the Clicuab rilui 
supply. 

01. 0. As regards affording protettlnn to the dis 
Irict of Hiss.ar, yon nay that the only isyme is tn ' t- 
tcml the Wfdrm .Tiimim Canal. Tli.at would t" dene 
by ilepriving the Delhi and Karnai districts 
rittii sraleriiig? — It is tlie only way. 


9". Q. Tlif.t will mean 
of fobi ridtivafion, hut ah: 
— 1 iboiT tliink rn nici-s- 
fugart-aiie from well*. 


paly depriving R'"® 

■Ugereane cuniv.d/'“n- 

. Tlity ran roitn's * 
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D6. Q. That ^vill incronso the cost of cultivation ?— 
No doubt. 

97. Q. Wo ivould have to reduce tho chargo for 
water accordingly, if wo only gave sugarcano watering 
in tho hharif f — Yes. 

98. Q. You would probably liavo to roduco tho as- 
•sossmonta on villages P— That is a revenuo matter 
that would have to bo faced. 

99. Q. It is not a more question of not allowing 
w.ater for rahi crops; most of tho villages depend on 
sugarcano cultivatiWn? — Yes. Tho matter is now 
under tho consideration of tho I'inanoial Cominis- 
sionor as to whether wo should largely onhanco ocou- 
piors’ i-atos on sugarc.anc.. 

100. Q. Wlien the Sirsa Branch was projected and 
until some time after it was opened, it was never con- 
templated to give it a ral)i supply at all? — I believe 
so. 

101. Q. It was one of those canals in which a l:ha- 
rif supply only was to bo run, as wo could not in- 
crease the cold weather supply of the Jumna; what 
lias happened in regard to that? — As far ns I know 
it is treated exactly tho same as tho other branches 
of tho canal. 
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— No ‘doiibt individual village? 

117. Q. Did you introduce the system of allowing 
a rullage so many discharge outlets calculated in pro- 

ivatlr? ‘t yow thought they ought to 

naterp — I havo no knowledge of it. 

118. <3. IVIr. Higham says you have doubled your 

^o'stom Jumna Canal in tho 
Very^'m.^?"*^^’ **ot doubled your supply? 

119. What is tho average supply f_I put in a 
statomont giving detailed figures. 

120. <?. You have got to a point at which tho bud. 
ply is barely equal in a bad year to the irrigated 
area? — ^In tho kharif it is quite equal. 

^1. Q, As a fact, in the last famine, tho corps did 
suffer from short supply?— The raU crops; I am not 
so sure that tho Itharif did. 

you propoto to carry that procedure 
still turtlior by taking water away from tlio old vil- 
lages where wells can be built, in order to give it to 
villages and tracts where well irrigivtion is im- 
possible? — Yes. 


102. Q. It is an instance of failure to satisfy a dry 
tract by giving merely a hliarif supply? — Yes, it was 
found necessary to transfer rahi water from the did 
villages so as to give a supply to the Sirsa Branch. 

103. Q. It is not denied that in tlio famine year 
tho water in tho Jumna was not sufficient to go 
round? — Y'es, what there was, was bettor than none 
at all; but it is admitted that tho canal irrigated 
crops were not up to tho ordinary standard. On tho 
other hand, prices were high. 

104. Q. Are there instructions for the guidance of 
Canal Boveniio officers for tho provontion of wafcor- 
logging? — ^Yes; these instructions came out from in- 
quiries wliicji the .Govornment of India made with re- 
ference to the extensions of the Chenab Canal. Person- 
ally I think the principlo is sound. 

105. Q. You have done a great deal to restrict tl'o 
irrigation on tho Bari Doab Canal? — ^We havo done 
something, but no restriction has actually yet taken 
place because the extensions have not been made, 

103. <3. In the villages about Amritsar what per- 
centage of tho cultivable area is irrigated? — Some 
villages irrigated 100 to 120 per cent. I think, of the 
whole commanded area of the Bari Doab Canal, they 
are irrigation 68 per cent, j there are also largo areas 
nneommanded. (Copy of a report on the subject pro- 
mised.) 

107. Q. My point is, Mr. Wilson says— “ hero whero 
the rainfall is good canal water should bo refused. 
Has any practical attempt been made to do that in 
villages of the Western Jumna and Bari Doab Canals 
where water is dangerously near tho surface? — No, 
no systematic attempt has been made. 

108. Q. Do you think that tho operation of the 
nahri parta system tends to prevent tho improvement 
of the irrigation? — Unquestionably it lias done so. 

109. Q. Has there been any withdrawal of irrigation 
and remission of tho wet rate? — No. The figures 
show that tho area has increased enormously. I have 
records in which I pointed out that the naan parta 
ought to have been enhanced; we must have intro- 
duced new irrigation into a gimd many tracts und tiie 
wet assessment has not been put on, as it should nave 
been. 

110. Q. (Mr. Zbbefson.)— About the irrigation on 
tho Western Jumna Canal, that substantially is ol 
some 60 years’ standing? — Yes. 

111. Q. Before that there was considerable .well 
irrigatiWn?— I don’t know if there was. 

112. Q. An immense deal of harm had been done by 

over-irrigation during the first 30 or 40 years? Yes, 
to certain tracts. . 

113. Q, To the, greater part of the tract?-— To' the 
greater part of the tract then under command. 

114. Q. Great injury was caused to the people and 
the soil ; wells fell In and tho whole trart became 
water-logged. Then you began to restrict irrigation 
and by that means you have done an immense deal of 
good ? — ^Yes. 


116. Q. Eestriction took two forms; one was to re- 
strict the amount of water to a given area and also 
the amount of the area to which water should be 
given, by limiting the supply?— I am not quite sure 
■fliat 'there was any limitation of supply ; the records 
show that since 1865 we have increased the supply 
entering the canal in both the kharif and rati; you 
could not say there was a diminution. 


Yol. IV. 


123. Q. Villagers would have to build wells or re- 
store those that had fallen out of use in very large 
numbers in order to take the place of the water that 
you would take away from them?— Yes. 

IM, Q. You know sugarcano is an important crop 
in ’cheso parts? — ^Yos. 

125. 0. Tho tdllagors practically pay their revenue 
from it? — Yes, I know tlioy do. 

12(j- So important that it has been described by 
Colonol Ot’cloy ns tho sheet nuchor of the canal reve- 
nno? — Yes, that was his opinion; noiv-a»days wo 
would not so describe it. 

127. <3. r want to show its importance ? — ^Yes, it as 
very important, it is going on still increasing; with 
reference to that, some Civil officers as well as Canal 
officers thought it would bo a gtood thing to restrict 
it, in order to save water for fodder crops. 

128. ' Q. I understand that that policy has been dis- 
allowed? — No. Sir Denis Fitzpatrick said sugarcano 
hampers us very much; the question of raising rates 
should be taken up; it was intended to raise rates in 
order to restrict it and set water free for rahi crops. 

129. Q. I understood it had been definitely dis- 
approved? — No, tho matter is now before the Finan- 
cial Commissioner. 

180. Q. Tho present rate for Bugarcane is extremely 
low? — ^Yes. 

131. Q. It would require an enormous increase in 
the rate to reduce tho cultivation of sugarcane mato- 
riaily ? — Probably it would ; I am very doubtful if any 
increase, whioli is in tbb least likely to be sanctioned;, 
would materially affect the area. 

132. Q. Dw you think .it would be possible that 
the number of wells, necessary to cultivate the tame 
area of sugarcane that they now cultivate, could he 
built and the area maintained; I see that the area 
of sugarcane is 80,000 acres ; if that were to be irrigat- 
ed by wells, you would want at least 16,000 wells? — 
Probably more, perhaps 20,000, if it was to be trans- 
ferred to well irrigation, 

133. Q. Do you know any well-irrigated tradb 
wliero tiie same proportion of sugarcane is cultivated? 
— I don’t know any place, unless perhaps Batala. 

134. Q. It is a fact that one of the first results of 
the introduction of canal irrigation is that the stock 
of cattle is decreased? — ^I have heard it is. 

135. Q. And in other ways the whole agricultural 
economy of the village is modified; for instance, the 
Kumhara disappear and so on? — ^Yes. 

136. Q. That is a strong argument, fo say the least, 
against intnoducing measures such as you coutem- 
plate for restricting irrigation? — Certainly, still any 
extensions must be made very gradually. 

137. Q. There is a good deal to be said on tho other 
side of the question and against the proposal? — Yes. 

138. Q. Do these considerations constitute a for- 
cible argument against allowing irrigation on new 
canals 'to grow up to an extent which you ore not pre- 
pared to maintain? — I have used it as such in the 
question of tho Chenab extensions. I have also sug- 
gested that it might be right not to permit cultiva- 
tors to irrigate a larger area than that for which we 
have promised to supply water. 

139. Q. When a new canal is opened flio tendency 
is to extend irrigation no, fast as possible? — Yes. 
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140. 0- Bui there are various weighty consider- 
ations on the other side such' as I have referred to?- 

Te*. 

. ¥1' 9- instance, you say that in the Ichadirthe 

irrigation has to be reduced as spring level rises? 

Yes. 

142. Q, Would it not be wiser to keep your irriga- 
tion down to the level which you contemplate may be 
safely allowed in khadir lands? — I am not sure that 
we can restrict it to that^ the difficulty in working 
on the basis you suggest would be that we are unable 
to measure exactly the volume of the water suppli^ 
to each cultivator; we have nothing except the area 
irrigated as a fact and the spring level as a fact; of 
course the perfect solution would be the meter. 

■ 143. Q,. In practice cannot you do it roughly by re- 

ny^ing your supply? — ^We do it, but there may be a 
difficulty on the large scale on which we should have 
to do it. 

144. Q. Would it be a good thing to aim at? — ^Un- 
questionably. 

146. Q. Have you any knowledge of any attempts 
to restrict the use of canal water on well-irrigated 
lands ? — ^Yes, we tried our best to do that on the Rari 
Doab Canal; we used not to give water on well lands 
and tried to keep ■wells working. 

146. Q. Did you succeed? — ^No. 

147. Q. Why? — In the first place, at that time, there 
Was a water advantage rate which was only charged 
to iarani lands; as well lands had been assessed as 
thaki, we were not allowed to charge water advantage 
rate on such lands, so that a man who took water on 
well land paid less than on barani land. 

148. Q. On some places you have charged double on 
lands irrigable by a well?— Yes, 

149. Q. Did that stop the use of the ivater? — I am 
afraid 1 cannot say. 

160. Q, Was it effective whUe it lasted? — I cannot 

say. 

151, Q. In 1886 the North-Western Provinces made 
a similar attempt and failed? — I am not awar8. 

162. Q. Have you ever considered the question of 
varying rates for water, higher at the tail of the Bari 
Doab Canal for example and lower at the -top? — I 
have considered and .advocated it, 

163. Q. Do you see any practical difficulties? — 
None. I think there might be a zone rate. 

164. Q. Would the objection be that two villages on 
either side of the zone boundary would be paying 
different rates? — ^I don’t think it would matter; that 
is the case under the land revenue system at present. 

155. Q. You don’t think any injustice would be felt, 
ns between villages on opposite sides of your boundary 
line ? — No. 

156. Q. I understand that on any canal however 
ecientificalfy laid out a certain amount of local damage 
will be done, which may be remedied by drainage — 
drainage to individual villages, to soil by water-log- 
ging, reh, etc.? — Yes. 

167. Q. Has compensation within your knowledge 
been given to villages that have been damaged in that 
way by canals? — ^No. 

168. Q. You advocate strongly the principle that 
individual interest must in some cases be sacrificed in 
order to secure the greatest benefit to the greatest 
number ; is it not of the very highest importance that 
the individuals so sacrificed should be compensated 
and compensated amply? — ^Assuredly. 

159. Q. Is that principle generally observed on 
canals in the Punjab? — ^I cannot recall any instances 
in which compensation has been given. 

160. Q. I think in the Punjab to some extent, and 
in the North-Western Provinces to a ■very great extent, 
the mistake was made of beginning with too low water- 
rates and allowing landlords to acquire in the form 
of rent a very largo proportion of the profits of water? 
—Yes. 

161. Q. And that practically our attempts to re- 
cover a substantial share of that profit have failed? — 
Yes, they have failed, I believe. 

162. Q. Recent policy in the Punjab canals has- 
tended to impose full occupiers’ rates so as to leave as 
far as possible no undue profits to the owners? — Yes. 

163. Q. Tho necessary leniency which you must use 
on first opening a canal is met by fixing full rates and 
giving liberal remissions? — Yes. 

164. 0. Docs not tho Local Government receive a 
•bare of water advantage rate, and none of occupiers’ 


rate ;' and are not cesses levied on the former, but not 
ou the latter?— Yes. 

165. Q. Has. not a water advantage rale been im- 
posed where you think it would have been better to 
impose a higher occupiers’ rate and no water advan- 
tage ra'ce ? — ^I know it has been continually urged by 
Settlement officers that if they didn’t impose tjie latter 
they could get nothing out of the canal. 

166. Q. Within your knowledge these two considera- 
tions have complicated the question? — ^Yes. 

167. Q. In practice at preson'c the Punjab Govern- 
ment has m much smaller interest in the extension and 
promotion of irrigation than the North-Woscern Pro- 
vinces, the canals in the latter province having been 
provincialized and not those in the Punjab?— Yes. 

168. Q. You are an advocate of provincializing the 
canals? — Yes.'beoause I am a PunjabFand I think the 
Punjab should get the benefit of their splendid pro- 
perty. 

169. Q. How far in the North-Western Provinees is 
the surplus income from the extension of irrigation 
secured to the Local Government, and how far is it 
absorbed in the quinquennial contracts. Having been 
in the Secretariat there, I suppose you know? — I 
don’t think I can say exactly; the last contract is an 
extremely complicated one; 1 gave the details in the 
Revenue Report of the North-Western Provinces for 
1898-99. 

170. Q. Mr. Lnville said the canal Income is kept 
wholly nutside the contract? — ^That is wrong. 

171. Q. It is included in the contract? — ^Yes. 

172. Q. That means that, apart from any agreement 
between tho Provineial and Imperial Government, by 
which a larger proportion may be given to Provincial 
on account of good management, if the Provincial , 
Government ■wishes to secure to itself a share of the 
increased income which it has gained, it must corre- 
spondingly increase its expenditure witEin the term 
of the contract ?— It must do so. 

173. Q. It Is not always possible to spend the money 
year by year. Supposing it were possible to keep.the 
canal income outside the Contract and allow the Pro- 
vincial Government to fund it on the understanding 
that it must be devoted to canal works, would that hot 
be a powerful stimulus to extension of canal irriga,- 
tion ? — I don’t think it would be easier than it is now. 

174. Q. I understand you find it different to get 
money for minor works and surveys? — Y'es. 

175. Q. And then the improvements on inundation 
canals; would it not have been possible to carry tlieiio 
out if the Provincial Government had had an irriga- 
tion fund out of the income which it had earned from 
extensions? — Yes, if they had a fund like that. 

176. Q. It would be a question between the Imperial 
and Provincial G'orvemments ; if the Provincial Govern- 
ment had such a fund at its disposal, would it not' bo 
a strong impetus to canal improvemen't? — Yes, .no 
doubt. 

177. Q. It is generally said, that the indiscriminate 
use of water on lands for which there is not enough 
manure injures the soil. Is that your experience?— 

1 cannot say that I see any deterioration of soil in 
the Punjab. I don’t think the crops on the Bari Doab 
Canal are any worse now than they were 10 or 15 ■ 
years ago. 

178. Q. Not on the lighter soils? — ^No, I have not 
heard any complaints, though there has been heavy 
over-cropping. 'laking also tho Chonab, I cannot find 
that there has been any material deterioration. 

179. Q. That is virgin soil. In any case have you 
noticed or heard of deterioration owing to tho use of 
w.nter where manure is not available? — No, in tho 
Swat alley they manure considerably. 

180. Q. Do you think, as an Engineer, that if you 
were asked hy a Punjab peasant to advise him ns to 
the location of a well, which ho intended to sink, that 
is to say, where' ho would be likely to -come to a hard 
or a soft 'startum of soil, tlutfc you could give lum any 
advice worth having? — ^No, not without boring. 

181. Q. Do yon think any Engineer in tho Punjab 
could? — ^I^ don’t know of any. 

182. Q. Can you acquire that knowledge ?--I don’t 
think so without practical experience of sinking an 
enormous number of wells. . 

183. Q. Can you toll mo tho cosft of a trial boring 
for a depth of say, 40 ‘to 60 fcot? — Somothmg small) 
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184. 0- The Famine Code projects of the Punjab 
hare been just revised? — Yes. 

185. Q. Were you consulted about them? — ^To a 
certain extent. All the projects’ suggested by the Exe- 
cutive Engineers came through me and were passebl on 
to the Hoads and Buildings Branch. 

186. Q. Are there any irrigation projects included 
in them? — You can scarcely call thern irrigation pro- 
jects^ there are cuts ofi from inundation canals, ’widen- 
ing banks of canals, in one or two cases clearing es- 
capes on the Western Jumna Canal. I think the pro- 
jects will remain on the famine programme for the 
next 60 years. 

187. Q. Supposing you were asked whdther you 
could suggest any irrigation works which would be 
of value in exposed tracts, could you do so ? — The only 
thing I could suggest would be the digging of the 
Lower Bari Doab Canal; that means or importing 
labour from famine tracts. I cannot suggest any irri- 
gation works in any tract in which there is likely to 
be a famine. 

■. 188. Q. Do_ you know anything about the parts of 
the Punjab ’ where iunds are possible ? — Wo; the 
correspondence on the subject is printed. 

189. Q. (Mr. Bajaratna .) — ^You ’ suggest that the 
canal irrigation should be restricted in tracts where - 
a large proportion of the area is irrigated? — Pro- 
vided the water is wanted in other tracts. 


190. Q. Otherwise you would not restrict it? — There 
is no particular object in doing so, rmless you restrict 
in order to prevent or counteract the effect of water- 
logging. Otherwise I would let the people have it. 

- 191.- Q. Suppose there are 'ten villages which might 
be irrigated, though not liable to drought, would you 
still give them water? — I should like to distribute the 
benefits of irrigation fairly over the whole of the tract 
commanded. 

193. Q. What is the object of giving it to a place 
not subject to drought? — ^It is best to give all a fair 
share of the prosperity. 

193. Q. How would you restrict the supply?-— By 
reducing the size of the outlets or reducing the time 
for which the -water is supplied. 

194. Q. In the case of kharif would you exclude a 
certain area from the benefit of irrigation ? — I 

not exclude a certain area. I would give every tract 
on equal share of irrigation. 

195. Q. But the effect would be td reduce the quan- 
tity of each individual? — Yes. 

196. Q. Would that not affect the outturn ?— No ; I 
don’t think it would. 

• 197. Q. If a field gets a smaller supply than b^ 
fore, won’t that affect the produce?— It wont affect 
the gross produce. 

198. Q. If I get less water won’t my outturn be 
affected ? — ^Yes, but somebody else will get the water, 

199. Q. Still it would be at my expense. Do you 
think that would be fair?— Eminently fair. 

200. Q. How?— You have paid nothing for itj you 
have invested nothing in.-Jhe canal. 

201. Q. I am paying the price of the water "fid I 
am not getting a proper outturn? — Then you should 
not be charged a water-rate. 

202. Q. Supposing instead of an average crop of 12 
annas I get only 8 annas, what relief would you give 
me? — ^In that particular case we should probably give 
you none; that is a point bn which the llevenue 
Authorities are not quite at one; it raises the ques- 
tion of kharaha about which there has been a great 
deal of discussion, which is still going on; wo have 
rules under which wo give remissions in the case of 
total failure, but the rules don’t allow for the case of 
reduction of outturn of crop. 

203. Q. If you reduced the outturn by diminishing 
tho supply? — ^Our rules don’t provide for that. 

204. Q. Should that not ho taken into account 
whon you propo'se a wholesale reduction? — I don c 
think tho cultivator sliould bo too grasping. 

205. <3. Do pou propose to exclude a certain area 

from irrigation? have nothing to do with tho 

area : suppose your share is 9 hours, you may do ns 
you like with tho water we give you ; wo cannot inter- 
fere with that; it wo give you enough to irrigate 75 
acres and you only put it on 60 acres, that is not our 
look out ; wo have nO authority after the water leaves 
the outlet. 

206. Q. It practically comes to ''chis that by letting 
in a smaller supply of water to tho rayat you compel 
him to reduce his area? — Yes, hut wo give it to the 


other than. We presume that whatever tlie rayat gets 
ha will use to mature his crop and not spread it over 
too large an area and get an inferior crop. 

297. 0. By diminishing hi’s supply you make it 
impossible for him to irrigate his crop effectively? — 
No doubt, 

208. Q. You say on certain inundation canals 
water sliouid not be supplied during the cold weather, 
what do you propose to do with the water so with- 
drawn ? Do you propose to supply it to other placns ? 
— No, to let it go down the rivers. 

209. Q. Why? — 'The kliadir lands are better for not 
receiving it; the whole object is to protect the people 
against themselves and prevent water-logging, 

210. Q. Are the rayats not the best judge of that? 

— ^No. 

211. Q. You said that on the Ghaggar Canal people 
would not take water in certain seasons? — No; on the 
Ghaggar Canals they would not take it in a year of 
heavy rainfall, because they don’t want it; last year 
was a year of splendid floods, but the people did not 
require water. 

212. Q. In ordinary years 'they would take it ? — Yes, 
but in ordinary yeats we have not got the water. 

213. Q. Have any experiments been made to deter- 
mine the duty of water, to find out if the particular 
quantify of jvater alloa'ed to a field affects the pno- 
dnee? — cannot say. The Revenue Authorities have, 
I believe, made some experiments . 

214. Q. You cannot tell if a particular canal is 
doing its full duty or not ?-;-It is difficult to say what 
is the full duty. I don’t think on any canals we have 
come to the maximum duty. 

216. Q. Does not the question of outturn come into 
that ? — don t think we are in a position to test the 
outturn; the Settlement 'officers may have done it. 

216. Q. {Mr. Wilson.) — Speaking generally, having 
regard to the inundation canals in the river valleys 
of the Punjab, has not much money been unprofitably 
spent, and could not the present area of irrigation 
have heen attained by a smaller expenditure of 
money ? — Yes. 

' . whose money has heen wasted 

in this way? — 1 cannot say; in the old canals it was 
simply the labour of the cultivator. 

218, Q. I don’t refer so much to old canals as tho 
canals of the last 60 years? — I cannot say. 

219. Q. A great deal of money has heen spent un- 
profitahly there by private individuals or local bodies 
and not by Government? — I dare say. 

320. Q. Could n’cyfc a great deal have "been saved if 
there had been a survey of tbe land and proper pro- 
fessional advice taken? — ^Unquestionably the canals 
would have been laid out on" better lines. 

221. Q. Is i'fc not the case that the people were not 
in a position to get the survey done ? — ^They could not 
have done it themselves. 

222. Q. Is there not still a very large area in the 
river valleys that has not been surveyed by Govern- 
ment? — ^There are some areas aut not very large; 
there are some areas on which we are working Of 
which we have not complete surveys. 

223. Q. We were bold yesterday that a compleio 
survey has not been made of the area irrigated by the 
Multan -inundation canals? — No. 

224. Q. You know something of the levels of the 
country in the Thai? — Yes. 

226. Q. And the parts that are under survey in the 
river valleys of the Punjab would not take very long 
to survey? — ^No. 

226. Q'. You said the survey of the Sind-Sagar T_‘ial 
would cost 6 lakhs? — That is a pure shot. I think 
the Lower Bari Doab wa's estimated for at 15 lakhs; 
it will he certainly more than three times that, prob- 
ably 0 lakhs. 

227. Q. Would that 5 lakhs n'ot he ample to com- 
plete the survey of tho river valleys of tho Punjab? 
—Yes. 

. 228. Q. Would it not be bettor spent than in a sur- 
vey of tho Thai? — At present we are going to make 
only a preliminary survey. 

229. Q. If you had to decide on your present knffsr- 
ledge? — I would not at present advocate tho detailed 
.survey of the Thai at all ; and I would take up tho 
river valloy survey bit by bit as ■wo we'ro ready ’to 
make a canal rather than complete the whole at once. 

230. Q. Tbo money would bo more profitably- spent 
than on tho Thai according to your present viowsr— 
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I cannot say; if the Sind-Sagar Canal is made, it 
might be more profitable to survey it. 

231. Q. If you had a complete detailed survey of 
the river valleys, would you be in a position to say 
which project should -first receive attention? — I think 
a detailed survey would only help us to make the 
canal; only the Civil officers could say which was the 
most promising. 

232. Q. Would not the Civil officer bo in a better 
position to judge if he had the levels?— No; I think 
it is a question of soil, sub-soil water, etc. 

233. Q. Wlien j'ou have to prepare a scheme for a 
canal, is it not the fir^c thing to make a detailed sur- 
vey of the country? — ^Yes. 

234. Q. Is not your knowledge of the advantages 
or disadvantages very vague until you have the levels ? 
— Yes. 

235. Q. Also as regards the advantage of making 
the canal at all.!' — ^It might be most advantageous to 
make the canal/ but 'the levels will not help yon to 
decide that; they help yon to decide whether a oanisl 
is possible, not whether it is advantageous. 

236. Q. What is the cost of the Lower Bari Donb 
scheme? — 332| lakhs. 

237. Q. What is the ultimate net profit on that 
sum? — It is at present estimated at 97 per cent. 

238. Q. How long would it be before there was any 
net profit? — 19 years. 

239. Q. If you were told that in the nes;^ ten years 
you ivould be given a crore of rupees for inundation 
canals as soon as you could show that on any scheme 
Government would receive a net profit of 10 per cent., 
could you hot work out a number of schemes that 
would give that promise, either in improving the 
existing canals or in other schemes? — Yes. But I 
would not like to be tied to 10 per cent, 

240. Q. And the profit would come in immediately? 
— We should ndo have to wait so long as 19 years. 

241. Q. Would not the increased return from im- 
provements on inundation canals come in almost im- 
mediately? — Yea. 

242. Q, Would it not be a more profi'table financial 
transaction to spend a drore, if available, on such 
improvements which would bring in a net profit im- 
mcdia'tely than on a scheme which will only bring.in 
10 per cent, after a lapse of 19 years?—! am not sure; 
there are such a number of uncertain items. Small 
improvements on inundation canals would bring in a 
quick return, but what the return would be it is diffi- 
cult to say ; at present the rates on most of the inun- 
dation canals are so low that they do not promise 
wollj on tho inundation canals of tho Indus wo don’t 
got iiioictlian lie. 1-t) an acre; on some tanals wo only 
got 6 annas an acre. This estimate of the Lower Bari 
jDoab Canal is based' on things that wo know, water- 
rate and cost of maintenance. 

243. Q. You mentioned that there were sfevernl 
schemes for improvement of inundation canals or the 
construction of new inundation canals ready? — ^Yes. 

244. Q. If you were told that whatever money you 
wanted for survey in such tracts would bo given at 
once nnd for whichever schemes you Could send up 
wiiicli gave a TYi-omiso of 6 per cent, net profit, could 
you not prepare a considornblo number of. such 
schemes very soon? — ^C3. 

245. Q. And tho espenditnro would bo financially 
profitable to Government? — Unquestionably. 

24G. 0. Is there not a consldcrahlo complica'tion in 
Shahpnr bccauso some of tho canals aro Provincial 
nnd some Imperial? — ^No, I tliink there is no compli- 
cation because they aro quite distinct; tho Baniwah 
is Provincial ; tho only other Provincial canals are two 
on tho right hank of tho Indus. 

247. Q. I moan complication of accounts; you hnvo 
to keep Bcparato sots of accounts ; it would bo sitnplcr 
to have them under one head? — ^Ycs. 

248. Q. You think it would bo an advantage to the 
' Province if all the Imperial canals were provincia.- 

ized? — ^Yes; it is not so much a matter of accounts 
as that tho Province should get a share of tho bene- 
fits of irrigation, which it docs not at present get. 

249. 0. Do you think it is advisable to cnconrago 
the increase of private canals? — I am strongly against 
it. 

250. Q. And of District Board Canals?— No, this 
is the ago of specialists, nnd if you have a special de- 
partment to do the work, it had hotter bo done by 
that department. 


251. Q. \ou think that new canals in the lower 
part of the Punjab should be Under the control of tho 
Irrigation Department ? — ^Yes. 

252. Imperial or Provincial ns tho case might 
be? — ^I think that it is immaterial. 

253. $. Is it not the case that Government slimild 
consider themselves responsible for all development 
of irrigation all along flie Punjab rivers ?— Yes. 

254. <3. Might it not bb advisable, as In the case 
of canals, 'that the Irrigation Department should take 
some account of well irrigation and tlovelopo that also? 
— I am not quite sure that they are in the sahlo cate- 
gory ns canals because you are not going to adminis- 
ter a well. 

255. Q,. We have had it in evidence that the pea- 
sants are often in difficulties as to wliere to make a 
well and how best to make it; that help colild bo given 
by tho use of boring tools and expert advice as to 
where they could best build their wells; could nbt offi- 
cers of the Irrigation Department give them con- 
siderable help in the matter in future ? — ^I don’t think 
we have any very special knowledge as to the best 
sites; we could make borings or sink wells for them. 
I understood you referred to the administering of a 
well. 

256. Q. No, only to give' what help could bo given 
through the Irrigation Department? — Yes, certainly. 

257. Q. There is no other Department of Govern- 
ment that could do it ,so well? — ^No. 


258. Q. Talking about the effect of weirs on the 
Kver levels below, yoii said that by deepening inunda- 
tion canals you bad counteracted any effect that the 
weirs had on reduoiftg the level of tho water? — Yes. 

259. Q. Colonel Grey said that a large sum bad 
been spent in Bahawalpuf without any help from tho 
Local Government. Has anything been done in the 
same way at the cost of Government to counteract 
the effect upon private inundation canals or private 
owners of land? — ^Not'to my knowledge; on tho rivers 
where we have weirs there are very few private 
canals; there is one in Multan; our weir has not 
begun to ,act tliore. I don’t know if the Multan 
owner has done anything in the matter. 

260. Q. So far nothing has been done to counter- 
act the effect of tho opening of canals on tho land of 
private owners not irrigatcO by Qovommont canals; 
anything that has been done was at tho expense of 
the people? — ^I dare wy. I have no knowledge. 

261. Q. About tho use of the sug?1us water, is it 
tho case that after tho Jhcliim Canal has been opened 
there will still bo a certain surplus of cold woatbor 
supply in tJio joint Clionab nnd Jbolum? — Un-. 
questionably. 

262. Q. Would tlioro bo a surplus in tho Jhclum? 
— ^Yos. 


263. Q. How do yUu propose to utilize that surplus 
water in future?— Probably by flic construction of a 
weir Bomewlicro at tho head of tho Multan district 
to give early and Into waterings to tho Chonnb senes 
of inundation canals. 

264. Q. Will that utilize tho whole?— I cannot tell 
just now; I don’t know what tho volume will ho. 

•Tho Muzaffargarh Canals would ho linked up. I don t 
know where ciso you could utilize it. 

265. Q. Would it bo a groat advantage if you could 
supply the Sidhnai Canals from tho Chennb? — ^ics. 
The Sidhnai irrigation is precarious in some years. 


266. Q. If you had a woir hero winch held up the 
celd weather supply, would that not give you “ 
in tho Sidhnai ? — ^It would have to go back 1- nines 
(explained on map.) 


267. Q. You said it wotild ho difficult te Lake Ilia 
Chciinh acros.s the Deg; could you not take it nefos 
tho Ravi at less exponsoP — Yes. 


268. Q. It is possible ns regards levels, if there i» 
spare water, to turn the Sirhiiid Canal into tho 
district ?— Yos, 0110 great difficulty is the politic.ai 
difficulty of carrying water through Patiala. 

260. Q. And also into tho tract c.asf of tlinil’ 
Yes. 

270. Q. (Mr. Ihhcl.ion .) — Would water bo available? 
— Not witboiit reslriclion elsewhere. 


271. <3. (Mr. irilJon.)— Is Ihero not cxccsjivo irri- 
gation in tho Ludhiana district?— No; tho percen E 
of irrigation is less than in Fazilka. 
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272. Q. Is nofc ivell irrigntion avniInbloP — Yos, 
EnzUka gets n much }nrger percontngo; there iro are 
irrigating 37 per cent, and up above not mere tlian 25 
to 28 per cent. 

273. Q. You cim at all events get a certain amount 
of water by taking it from tracts where well irriga- 
tion is possible? — ^Ycs. 

274. Q. 'Would th.at not bo a bettor distribution 
of tho water — a more widespread distribution of its 
benefit? — Yes, I think So. 

275. Q. You .spoko about tho Gliaggar Canals in dry 
yoars drying up, and in wot yo-irs carrying wa'tor 
which nobotly wanted. Tlioso aro esrtromosP — Yes, but 
that covers every year of our experience. 

_27G. Q. Is it not tho case th.at tho Gliaggar Canal 
gives you a better command of what water there is? 
— I doubt if it will over bo a valuabio fainino asset. 

277. Q. In course of yoars you wiil bo able to make 
bettor uso of it, and it will no doubt bo a considerablo 
protection against famine? — Yes, wliatovcr water 
tlioro is will bo made better use of. 

278. Q. You have had some exporionco of counter- 
acting water-logging. A good deal of advance has 
been made in several tracts? — ^Yos. 

279. Q. It is not impossible to remedy watcr-log- 
ging? — No. In Karnal and parts of tho Bari Doab a 
good deal has been done. 

280. Q. On tho Clionab Canal there aro about half 
a dozen different rates; you aro in favour of consoli- 
dating those rates? — Yes. 

281. Q. You aro in favour of difforontialing lha 
rates according to tho qualities of tho soil? — ^Yes, un- 
questionably. 

282. Q. At present we have tho same scale of occu- 
piers’ rates ‘chroughout tho whole of tlio canal area ? 
— Not quite. 

283. 0. Tho occupiers’ r.ato is a very low one for 
good soil? — I don’t think so. 

284. Q. Tho total demand is low? — ^Yos, it is low, I 
think, for tho best soil. 


285. Q. Thoro aro conBidorablo blocks of land on 
which a higher rate is possible? — ^Yes. 

28G. Q. What is tho effect of cultiv’ation on poor 
soil and having a high rate for tho uso of wator?— Wo 
aro having difficulty in getting this poor land taken 
up. 

267. Q. And tho result will bo that a considerable 
area of poor soil will not bear tho cost of cultivation ? 
--Yes. 

238. Q. Tho valiio of water is greater on good land 
than poor land? — Yos. 

289. Q. la it not voiy advisable to first irrigate 
what good land is available and then aftorwarda to 
try as far as you can to reach tlio poor laud?— Yes, 
certainly. 

290. 0- You have quoted from a noto written by 
Colonel Strachey in 18G7. la it not tho case tliat in 
those days tho innnagomont of tho cauals was in tiie 
hands of 'tho Bovonuo officers; they managed (ho 
either; they worked tho canals and tho Irrigation offi-* 
cer had no control on theso inundation canals? — I 
think that ho had tho sanio control ns ho has non'; it 
is a matter of history. Tho management is not now 
wholly in our hands. 

291. Q. Not in Jfuznffnrgarh ? — Wo didn’t got 
charge of them till 1880. In tho Indus Canals I don’t 
think there has been any diffcronco. 

292. Q. Is it tho case that tho management of theso 
canals is entirely in tho hands of tho Irrigation offi- 
cers? — Wo simply allow tho a’otor into tho canal, but 
don’t know whero it goes. 

293. Q. Ywu mnnngo tlio silt clearance's? — ^But nol 
tlio distribution of supply. 

294. Q. What Colonel Strachey wanted to do has 
boon done sinco 18G7; is that not tho casoP — I am not 
awaro that tlioro is any diffcronco. I think the 
canals would _ bo iiioro cfficiont if wo woro in touch 
with tlio cultivators. 
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Mat BAHABi'n Maya Das, Extra Assistant Commissionor, Ferozoporo. 
(Lahore, Sih Xovemher 1901.) 

1. — Memo, hy tvitness on inundation canals in the Feroteporc district, 

(Not printed.) 
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Statement of progress on the 13 inundat 

which 


ion canals of Ferosepore district ahslraclecl from three statements 
accompanied xcHness' memo. 


Total area irrigated, 1875 to 1901 , 




Area irrigated, 1891-93 . . 




II 

1892-93 




»y 

1893-94 





1894-95 




» 

1895-90 

« 



if 

1890-97 




>i 

1897-98 

« 



if 

1898-99 

« 



)» 

1899-1900 




»» 

190Q-QX 





Acre*. 

• 2, CSS, 403 

«**.... 134,307 

....... lG8,05Ci 

....... 188,049 

....... 138, SS7 

....... SO, 107 

....... 84,537 

. , . . , . . 102,944 

. • . . . . . • 1 Si, 347 

. 138,502 

^ , 200,351 


IT —Extract from a report ly Mai Bahadur Maya DaSj Extra Assistant Commissioner, in eharge inmdep 
tion canals, Ferosepore, to the Deputy Commissioner, Ferosepore, dated Snd August 1901. 


(Not printed.) 


1. Q. (The President.)— You are Extra Assistant 
Commissioner in Ferozepore? — Yes. 

2. Q. You have charge of tho Perozeporo Inunda- 
fion Canals? — Yes; I am one of the disciples of Colo- 
nel Grey. 

3. Q. Were canals begun at that timo? — I^was 
Tahsildar when the canals were dug in 1875^0-77 
under the supervi'sion and guidance of Colonel Grey. 
I afterwards came to Lahore. When ho returned 
from furlough I was placed in charge by spooini sanc- 
tion of Government of India in April 1881. Wo .start- 
ed with 70,000 acres a year and now wo liayo coipo to 
3 lakhs a year. 


4. 0. You say— “ tho . only defect in tho present 
system is fully discausod in niy rocopt report?” — ^Yes, 
a Copy of the report is nUtachod to liiy momorandiim. 
After writing my report ono thing lias occurred to mo; 
I think it is a dofoct in irrigation ; tho people have 
taken so mtioli to rico cultivation that it Ims dotorio- 
ratod tho land; wo have oven iWilod to discourage it 
by charging double nates. I would like to soo this 
rico irrigation stopped first. 

Q- You aro unliappy about tlio prospects of tlicse 
canals? — ^Yes, now I boo tlioro is a prospect of dam- 
ming tbo rivor; tlio fow canals above that point' will 
bo benefited, hut thoM bpiqw it (n larger nuraborj will 
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I cannot say; if tlio Sind-Sagnr Canal is mado, it 
might bo inoro profitable to surroy it. 

231. Q. If you bad a comploto dotailcd survey of 
tbo river valleys, uoiild you he in a position to Sity 
wbicb project sbould first receive attention P— I tbink 
n detailed survey would oidy help us to make tbc 
canal; only tbo Civil ollicors could say wbicli was tbo 
most promising. 

232. Q. Would not tbo Civil officer bo in a better 
position to judge if bo bad tbo levels P — No; 1 tbiidc 
it is a question of soil, sub-soil water, etc. 

233. Q. When you have to prepare a sobeme for a 
canal, is it not tbo first tiling to make a detailed sur- 
vey of tbo country? — ^Yes. 

2^1. Q. Is not your knowledge of tbo advonlagcs 
or disadvant.agos very vague until you bare tbo levels? 
—Yes. 

235. Q. Also as regards tbo advantage of making 
tbo canal .at all ? — ^It might bo most advantageous to 
make tbo canal,' but 'tbo levels will not help you to 
decide that; they bolp you to decide wbotber a canal 
is possible, not wbotber it is advantageous. 

230. (?. What is tbo cost of the Lower Bari Doab 
Bclromo ? — 3323 lakhs. 

237. Q. _Wbat is tbo ultimate not profit on tb.at 
sum? — ^It is at present estimated at 97 per cent. 

238. Q. How long would it bo before there was any 
not profit? — 19 years. 

239. Q, If you were told that in tbo next^ten years 
you would bo given a croro of rupees for inundation 
canals os soon as you could show that on any sebeme 
Govornmont would receive a net profit of 10 per cent., 
could you not work out a iiiunber of sebemes that 
would give that promise, eitbor in improving tfio 
existing can.'ds or in other sebomos? — Y'es. But I 
would not like to be tied to 10 per cent, 

240. Q. And the profit would come in immediately? 
— Wo sbould ndo have to wait so long ns 19 years. 

241. Q. AVould not tbo increased return from im- 
provements on inundation canals come in almost im- 
modiatoly ? — Yes. 

242. Q, Would it not bo a more profi'cable financial 
transaction to spend a crore, if available, on such 
improvements wbicb uxmld bring in a not profit im- 
media'cely than on a sebomo ivbicb will only bring.in 
10 per cent, after a lapse of 19 years? — ^1 am not sure; 
there are such a number of uncertain items. Small 
improvomonts on inundation canals would bring m a 
quick return, but ndiat the return irould bo it is diffi- 
cult to say; at present tbo rates on most of tbo inun- 
dation canals are so low that they do not promise 
wellj on the inundation canals of tbo Indus wo don’t 
get more tluin Ite. i-ts an acre; on some canals tveonly 
get 6 annas an aero. This estimate of tbo Lower Bari 
l.(oab Canal is based' on things that we know, water- 
rate and cost of maintenance. 

243. Q. You mentioned that there were sfcveral 
schemes for improvement of inundation canals or the 
construction of new inundation canals ready? — Yea. 

244. Q. If you were told that whatever money you 
wanted for survey in such tracts would be given at 
once and for whichever schemes you could send up 
wiiioli gave a ’iromise of 5 per cent, net profit, could 
you not prepare n considerable number of, such 
schemes very soon? — Yes. 

245. Q. And the expenditure would be financially 
profitable to Government? — Unquestionably. 

246. Q. Is there not a considerable complica'tion in 
Shahpur because some of the canals are Provincial 
and some Imperial? — No, I think there is no compli- 
cation because they are quite distinct; the Raniwah 
is Provincial ; the only other Provincial canals are two 
on the right bank of the Indus. 

247. Q. I mean complication of accounts; you have 
to keep separate sets of accounts; it would be sifhpler 
to have them, under one head? — ^Yes. 

248. 'Q. You think it would he an advantage to thp 
' Province if all tho Imperial canals were provincial- 
ized? — ^Yes; it is not so much a matter of accounts 
as that the Province should get a share of the bene- 
fits of irrigation, which it does not at present get. 

249. Q. Do you think it is advisable to encourage 
the increase of private canals ? — I am strongly against 

it. 

260. Q. And of District Board Canals?— No, thia 
is the age of specialists, and if you.have a special de- 
pnrtment to do tHe work, it had hotter ho done by 
that department. 


-61. 0. You think that new canals in the lower 
part of the Punjab should bo under the Control of tho 
irrigation Department? — ^Y'es. 

252. Q. Imperial or Provincial ns tho case might 
he? — I think that it is immaterial. 


253 . Q. Is it not tho co,so that Government slinuld 
con.sidor themselves responsible for all development 
of irrigation all along tlio Punjab rivers? — Yes. 

254. Q. Might it not b6 ndvisaWo, as in the case 
of canals, 'olint tho Irrigation Department should tnko 
Bomo account of well irrigation and dovclopo that also? 
, — ^I am not quite sure that they are in tiro same cate- 
gory ns canals hocauso you are not going to adminis- 
ter a well. 


2oo. Q. o liavo had it in ovidencD that the po.a- 
sniits are often in dilfieultics ns to where to make a 
well and how best to make it; that iiolp cotild bo given 
by tbo use of boring tools and expert advice as to 
wlicre they could best build their wells ; could not offi- 
cers of tho Irrigation Department give them coii- 
Etdcrablo help in the mn'eter in future? — ^I don’t think 
wo have any very spcoi.al knowledge as to tbo best 
sites; wo could make borings or sink wells for them. 
I understood you referred to tho administering of a 
well. 


250. Q. No, only to give what help could bo given 
throiigli the Irrigation Department? — ^Y^es, certainly. 

257. Q. TlierO is no otliOr Department of Govern- 
ment that could do it .so well ? — ^No. 


268. Q. 'falking about tlio effect of woirS on the 
Kver levels below, you said that by deepening inttfida- 
tion canals you biid counteracted any effect that the 
weirs bad on rcducihg the level of tho water?— Y'es. 

269. Q. Colonel Grey said that a largo sum had 
been spent in Baliawalpur without any help from tho 
Local Government. Has aOything been done in tlie 
same iv.iy at tho post of Government to counteract 
tho effect upon private inundation canals or private 
owners of land? — Not to my knowledge; on tho rivers 
where wo have weirs tlierc are' very few private 
canals; there is one in Multan; our' weir has not 
begun to ,act there. I don’t know if the Multan 
owner has done anything in the matter. 

260. Q. So far nothing has been done to counter- 
act tho effect of the opening of canals on tho land of 
private owners not irrigatefl by Government canals; 
anything tliat has been done was at the expense of 
tho people? — dare say, I have no knowledge. 

261. Q. About the use of the sUiplus water, is it 
the c.Tso that after tho Jhelura Canal Jias been opened, 
there will still bo a certain surplus of cold woofer' 
supply in tho joint Chenah and Jhelum? — Un-. 
questionably. 

262. Q. lYould there bo a surplus in the Jhelum? 
—Yes. 


263. Q. How do yWu propose to utilize that surplus 
water in future? — Probably by flie construction of a 
weir somewhere at tho head of the Multan 'distnet 
to give early and late waterings to the Chenah series 
of inundation canals. 

264. Q. Will that utilize tho whole? — I cannot tell 
just now; I don’t know what the volume will be. 

•The Muzaffargarh Canals would he linked up. I don t 
know whore else yon could utilize it. 

265. Q. Would it be -a great advantage if you could 
supply the Sidhnai Canals from the Chenah? — ^Yes. 
The Sidhnai irrigation is precarious in some years. 

266. Q. If you had a weir here which held up the 
cold weather supply, would that not give you ^ ^hppjy 
in the Sidhnai ? — It would have to go back 12 miles 
(explainOd on m'ap.) 

267. Q. You said it woVild be difficult to take tlie 
Chenah across the Deg; COuId you not take it across 
tho Ravi at less expense? — ^Yes. 

268. Q. It is possible as regards levels, if there i» 
spare water, to turn the Sirhind Canal into tho 
district ? — ^Yes, one great difficulty is the political 
difficulty of carrying w.ater through Patiala. 

269. Q. And also into the tract east' of that?— 
Yea. 

270. Q. (Mr. Ibhetson.) — ^Would water be available P 
— Not without' restriction elsewhere. 

271. Q. (Mr. TPilson.) — Is there not excessive i^ 
gation in the Ludhiana district P — No ; the percent b 
of irrigation is less than in Pazilka. 
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272. <?. Is not Troll irrigation avnilnbloP — Yos, 
Fnzilka gets a inucli larger porcontago; tlicro vro tiro 
irrigating 37 per cent, and up above not inoro than 25 
to 2S per cent. 

273. <?. You can at nil events get a certain amount 
of water by taking it from tracts whero well irriga- 
tion is possible? — ^Ycs. 

274. Q. Would that not bo a bettor distribution 
of tbo water — a more widespread distribution of its 
benefit? — Yes, I think so. 

275. <?. You spoke about tbo Gliaggar Canals in dry 
years drying up, and in wot years earrj’ing wn'tor 
which nobo<ly wanted. Tlicso nro extromos? — ^Yes, but 
that covers every year of our e.vporienco. 

270. Q. Is it not tbo case that tbo Gbaggar Canal 
gives jtm a better command of what water there is? 
— I doubt if it will ever be a v.aliiablo famine asset. 

277. 0. In course of years you will bo able to make 
bettor use of it, and it will no doub'c bo a considcrnLlo 
protection against faminoP — Yes. whatever water 
there is will be made bettor use of. 

278. Q. You have had some oxporionco of counter- 
acting water-logging. A good deal of advance has 
been made in several tracts? — Yes. 

270, Q. It is not impossible to remedy water-log- 
ging? — 'N'o. In Kanial and parts of the Bari Doab a 
good dc.al has been done. 

280. Q. On the Cbonab Canal tbero are about half 
a dozen different rates; you nro in favour of consoli- 
dating those rates? — ^Ycs. 

2S1. G. You nro in favour of difforentialing the 
rates according to the qualities of tbo soil? — ^Yes, un- 
questionably. 

282. Q. At present wo have tbo same scale of occu- 
piers’ rates 'throughout the whole of tbo canal area? 
— Not quite. 

283. G- The occupiers’ rate is a very low one for 
good soil? — I don’t think so. 

284. Q. Tbo total demand is low f— Yos, it is low, I 
think, for tlio best soil. 


285. Q. Tbero nro considorablo blocka of land on 
-wliiob a higher rate is possible? — Yes.' 

286. G. What is tbo clfcct of cultivation on poor 
soil and having a high rnto for tlio uso of wntor?— We 
nro having difficulty in ge’tting this poor land taken 
up. 

287. Q. And tho result will bo that a considerable 
area of poor soil will not bear tho cost of cultivation P 
-Yos. 

238. Q. Tho value of wntor is greater on good land 
than poor land? — Yos. 

239. Q. Is it not very advisable to first irrigate 
what good land is avnilablo and then aPeonvards to 
try as far as you ran to roach tho poor land? — Yes, 
certainly. 

290. p. Yon have quoted from a note written by 
Colonel Strnchey in 18G7. la it not tho case that in 
those days tho management of tho canals was in tiio 
hands of 'cbo Bevenuo officers; they managed fho 
chher; they worked tho canals and the Irrigation ofTn 
err hnd no control on these inundation canals?--! 
think that ho had tho same control ns ho has now; it 
is a matter of history. Tlio management is not new 
wholly in our hands. 

291. Q. Not in Muzaffargarh P — "Wo didn’t get 
elmrgo of them t ill 1660. In tbo Indus Canals I don’t 
think there has been any difference. 

292. p. Is it tbo case that tbo management of these 
canals is entirely in tbo hands of tbo Irrigation offi- 
eor.s? — Wo 'simply allow tbo water info tbo canal, but 
don't know wlicro it goes. 

293. 0. Ywu maungo tbo silt clearance's? — But not 
tbo distribution of supply. 

294. Q. Wbnt Colonel Stracbey wanted to do has 
boon done since 1867; is that not tbo casoP — I am not 
mvaro that tbero is any differenco. I think the 
canals would bo mono efficient if wo woro in touch 
with tbo cullivatoiv. 


Mr, S. , 
Preston. 


Bai BAiiABm Mava Das, Extra Assistant Commissionor, Forozoporo, 
(Lahore, Sth Xovemher 1901.) 

I. — Memo, hy tcilncss on inundation canals in the Fcroieporc district. 

(Not printed.) 


lini 

Bahadur 
Maya Das, 


Statement of progress on the 13 inundation canals of Fcrpzeporc dish 

tchich accompanied witness’ memo 


ct abshaclcd from three statements 


Acres. 

Total area irrigated, 1875 lo 1001 2,0.15,403 

irea irrigated, 1891-93 121,307 

,, ,, 1802-93 •«.*•*..*...# ICS, 05c 

,, „ 1893-94 138,019 

„ „ 1894-95 125,557 

„ „ 1895*90 CG.IOT 

„ „ 1890-97 84,637 

,1 ' „ 1897*93 102,014 

„ ,, 1803*90 ***.*«.*.*.,.. 161,217 

„ ,, 1899*1900 , 133,502 

„ I* 1900*01 200,361 


if. — Extract from a report l>y Bai Bahadur Maya Das, Extra Assistant Oommi.tsioncr, in charnc tnuiida 
lion canals, Ferozeporc, to the Deputy Commissioner, Ferozepore, dated Snd dtipujf 1001. 

(Not printed.) 

• 


1. Q. (The President.) — You are Extr.a Assistant 
Commissioner in FerozoporoP— Yes. 

2. 0. You have charge ol tho Ferozepore Inunda- 
tion Canals? — Yes; I am one of the disciples of Colo- 
nel Grey. 

3. Q. Were canals begun at that' time? — I w.as 
Tahsildar when tho canals woro dug in 1875-76-77 
under 'the suporvi'sion 'and guidance of Colimel Grey 
I afterwards came to Lahore. When ho returned 
fmm furlough I was placed in charge by spooiaf sanc- 
tion of Government of India in April 1881. We start- 
ed with 70,000 acres a year and now we hare come to 
3 lakhs a year. 


4. G. You say- ''the, only defect in tho present 
syrtem is fully discaused in my rcco|it report P’’— Yes 
9.^,^ report is at'cnrfjod to my momoraudum^ 

I tiiinlc It IS n defect in irrigation; tho neonlo have 

whig tho r”m" tTio fow rlZfo’V Jam- 

be bonefiH, ^ ' 
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_Bav suffarj ire hare already suffered on account of tho 
Boliadur Can^ ; ivo lose 15 days at the beginning and 

Maya. Das. if end. I think it most essential^ that 

these canals should not suffer, cnat 

6. Q. What is the Mamdot Estate?— It is aa estafA 
under the Ooui't of Wards-a belt 'of land, 10 mfes 

any other body of irrigators, j.e., thev nav tbo Ji/-a 1 .j. 
or establishment rate fnd do their quota of rflt cfea\- 
ance, etc., according to tho irrigated acreage. 

7. Q. What is the arrangement on these canals?— 
Suppose a man has imgated 10 acres, and on his land 

'8,20 feet, ire distribute the 
cubical content's of the silt on the area irrigated- wo 
ten each zamindar so much of your area uas been 
irrigated, accordingly you have to dig 'so much silt 
* siniilarly we distribute tbo ©xpojis&s of tb© ©stub* 

hsnmerffc on the area irrigated. 

8. Is the silt clearance done by tho people them- 
selves; IS It chher.?— We call it dak handi. I condemn 
the use of the ivord chher. Chher means that a cer- 
tain number of men assist in doing joint -work. Out 
system is to allot a fixed task 'to each. If a man fails 
ho pays double. 

9. Q. It a man did not vrish to dig and said hero 
is Bs. 20 instead; ivould you take ifc?— Yes. Noiv-.a- 
days a man often does that. We do not charge him 
double if he pays at once. 

10. Q. What is the establishment? — I am at the 
head; acting aa Superintendent, 1 have general con- 
trol over both canals and Mamdot. I have an over- 
seer also besides the Assistant Superintendent and 
the Canal Tahsildar. 

11. Q, Noir your system rras begun in very ex- 
ceptional circumstances; Colonel Grey devoted a 
great deal of time to it and so have you. Could you 
reproduce a system like that elseivhere? — ^No. 


12. Q. What does a man pay you for his mstAr? 

Sout^Iour^^nos establishment at 

auout lour annas per acre. 

13. Q (Mr. Eajarafna.)— With regard to ivli.it von 
say as to the discouragement of paddy, •irhat is your 
rate tor paddy .?--Government charge's Re 0-12 nor 

““8ge about Es. 1-8, i.c., double char™ 
eluding the establishment rate and silt clearance. 

14 9 Wliy do you wish to discourage rice cultiva- 
I. think it adc only deteriorates ^-ho 
land, but it detenorates the men. We Puniabis aro 
chappattmunchers and have always been solXm If 
we take to eating soft nee, oiir hearts also will bocomo 

15. Q. Does your paddy require constant irrigation? 
—Yes, at least for three months, the thing is a loss, 
as very often it is not half ripe bv the time our canalj 
stop, it IS only green fodder and this tho people eut 
down and sell in the bazar. 

16. Q. Wliat is the proportion of the outturn os 
ccmp.ared with other crops .!' — It varies; if it is a good 
crop, it may be worth Es. 50 an acre; if it is had, it is 
not worth fifty annas; for eJiari or judr a man will 
get Es. 25 an acre, bnt that will be sure. 

17. <3- If you have no remisaon for failure of rico 
crop, will that check it? — Giving no remission wmild 
check it. This cultivation is a great temptation to' tho 
2 .imindar; if his rice crop fails, lie soils the fodder, 
ploughs up tho ground, and sows gram wliich produces 
Rs. 15 an acr©; and as tbor© is no ebargo of any bind 
on such crop, the zamindar i's tempted to run tho risk, 
i.e., if the rice crop is matured, as it sometimes is, 
then he gets his Es. 40 to Es. 50 per acre; and if it 
fails, tho cultivator u'tilize's tho green rice ns fodder and 
cultivates rabi on tho same rooistnro with tho help of 
well -irrigation and has nothing to pay. 


Mr. J. 
Wilson. 


Hou’ble Mr, J, Wilson, O.S.I., Settlement Commissioner, Punjab. 
(SSnd October 1901.) 

(J) Note on the means of irrigation of the Zoicer Bart Boab. 


The rivers of the Punjab after they debouch from 
tho Himalayas on to the great alluvial plain of Norcli- 
eru India, all bend to the westward. This goueral 
trend is possibly due to 'the effect of the rotation of 
tho earth from we^t to east. At all events it has been 
going on for centuries, and there is ample ovidonco 
from the records of the past fifty years that tho west- 
ward tendency is still in full force. One result of 
this action is that tho rivers have left behiUd them 
on their south-east bank wide valleys of compara- 
tively low level, tho result of recent alluvial 'dcpoi 
sits in tho abandoned river channels, and that -they 
aro cutting into- domparativoly high land on. temr 
right or north-western bank, so that it is genoralfy 
ea.sior and less expensive to conduct the wa'tcr of a 
river for purposes of irrigation on 'to tlio land on. tho 
loft bank than on the right bank. Another result is 
that the Indus, tho most western of the Punjab ri- 
vers, keeps cl'osoly to tho Sulaiman Range, which 
bounds tho Punjab on tjie west, and is separated from 
it by comparatively high-leyel alluvial land, formed 
by tho dctrtiics from that Range; so that there is very 
little land to tho west 6f tho Indu's which can bo irri- 
gated by canals from that river. Tho only there- 
fore that can bo made on a largo scale, for irrigatiun 
purposes, of tbo water of tho Indus, is to irrigate by 
its means 'clio Sind-Sagar Doab tract lying to the cast, 
and tbero is ample water in tho Indus alone to irri- 
gate all that is irrigable of that Doab. Similarly, tbo 
Jhelnm river caiindt bo used to piy extent to irrigate 
tbo comparatively high land on its right bank, and it 
is now being utilized to irrigate tho Jach Doab lying 
on its loft bank, and will furnish an ample supply for 
tbo irrigation of that Doab. Tho Ohonnb again lias been 
similarly utilized to irrigate tbo Rachna Doab lying 
On its loft bank and will supply sufficient water to 
irrigate tho whole of that area. Tho Ravi also now 
irrigates 'cho upiyor portion of tho Bari Boab on its 
loft bank, hut it «locs not furnish a sufficient .supp'y 
of water for tho irrigation of tbo lower portion of 
that Doah, Similarly, tbo Sutlej by moans of tbo Sir- 
bind Canal irrigates a portion of the vasfc dry tract 
south and cast of its valley, and thero is a rensider- 
aWo area of irrigation from that river on the same 
side by moans of inundation canals in Porozepore and 
Bahawalpur, while the canal irrigation on its right 
bank is comparatively insignificant. 

Tboro is still a largo Biirplna supply of water in thp 


Sutlej, especially after its junction with tho Boas, for 
a fin'cher great development of irrigation, and in 
accordance with. tho system hitherto pursued in deal- 
ing with these rivers this supply should bo utilized in 
extending irrigation to tho desert country to fno 
south-east, whore there is a vast area of good soil 
nvailahlo for cultivation. But, contrary to tho general 
rule above described, it is now proposed to utilize this 
water in irrigating tlio Lower Bari Doab on tbo right 
bank of tho river, against what may bo called tlio gen- 
eral slope of tbo country. Tliis will not only deprive tho 
desert, country to thp south of any chance of fuliiro 
irrigation on a largo scale; hut will leave unutilized 
tho surplus’ wat6rs of tho Clionnb and Jhohim. These 
rivers- will; after supplying ample irrigation to tho 
Jach and Rachna Doahs, still Imvo a largo surplus of 
water available, which cannot ho used to irrigate tho 
compnrntirely high land of tho Sind-Sagar Doab 
Thai and must nin to n-osto unless it is oniploycd to 
iirignto Gio Lower B.ari Doab. In order to do this 
it must bo carried across tbo Ravi, but this can pre- 
sent no groat engineering diflicully, ns Iho Ravi.i* 
not a largo rivor; its channel is often dry in the win- 
ter, and it would ho easy to control its .floods in sniH; 
mer (reduced by tbo amount taken into tho Bari 
Doab Canal) by a weir which 'a'ould divert them info 
tho canal crossing tho vallo.v from the Chenan, 
or pass them on down, its own channel. Even a hicn- 
lore! aaiiodiict across the Ravi would not lie impo'- 
sihle. TIur would Ic.avo tho whole of the wafer of f no 
combined Sutlej and Bcas nv.ail.iblo for tbo imgatioo 
of tho great tract to tbo south-east, which ramt ot tt- 
wise remain for ever a desert. 

T recommend therefore that an inquiry be under- 
taken as to tho feasibility of constructing a '^eir acre i 
tho Chenab river below it.s junction with tho •'lieium 
and taking out a c.-innl from that point o'’"’'' 

Rnri Valley to irrigato •the lower portion of fbe Ban 
Doab in the Mooltan district: and the expen 

Biro Jjower Rnri Donl) project of a cnni\1 « 

Sutlej be held in ahcyanco until this fchcmo ha- tee 
examined. 

It might also fie found possible, at some 
to extend tho casteni branch of the pre ' . 

Canal across the Ravi I.igher up to '".gate Im 
tion of tbo Bari Doab wbieb lt« >n the j 

district. 
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II.— Note on the Irrigation of the Bivcr Valleys of the Punjab. 


When the Punjab came under British rule, half a 
century ago, the only canals of any importance in exis- 
tence were (with the exception of the Western Jumna 
Canals which is outside the Punjab proper) tiie 
inundation canals in the extreme south-west of the 
Province which had .been drawn from the rivers Sut- 
lej, Chenab and Indus to irrigate 'the comparatively 
low land in the valleys of those rivers. The annual 
rainfall rapidly decreases as the distance from the 
Himalayas to the south-west increases, and soon a 
zone is reached below which cultivation by means of 
the local rainfall only becomes extremely precarious. 
Accordingly cultivation was then, in that part of the 
Province, confined almost entirely to the valleys of 
the rivers, where it could be carried on by means of 
the river-floods, of these small inundation canals, or 
of wells. The population also was to a great extent 
confined to the neighbourhood of the rivers, while 
the doabs or high-lying alluvial tracts between the 
rivers maintained only a very scanty population who 
subsisted mainly on the pnoduce of their flocks and 
herds. 

The inundation canals had been for the most part 
excavated • by the irrigators themselves under the en- 
couragement of the local rules, and were annually 
cleared by the labour of the irrigators, organised by 
the ruler of the day. When first the British Govern- 
ment took over the country it failed to realise the 
need of aiding the people to maintain these canals, 
which began to fall into disrepair; and it was only 
after irrigation and cultivation had fallen off con- 
siderablv that 'the nece.ssity of Government interfer- 
ence was realised, and the management of these canals 
was taken over, first by the Deputy Commissioner and 
afterwards by the Irrigation Department.^ The clea^ 
anees continued to be done by the irrigators with 
their own labour, but it was organis-'d by the officers 
of Government. As the canals had been constructed 
and were maintained by the irrigators and not at the 
direct expense of the State, they were looked upon not 
as State canals, from which the State could draw any 
direct profit, but as in a sense owned by the people 
themselves. No charge was mada_ by Government for 
the use of the water: and as no direct income was re- 
ceived by the State from these canal's, Government was 
very reluctant to expend any money on their extension 
or improvement. Their management has been greatly 
improved in the last thirty years under the control 
of the ofiicers of the Irrigation Department, but it 
has always been difficult to oBtain money to spend on 
them, and many, obviously desirable improvements 
hive remained in abeyance for that reason. 


Arrangements are now in progress for abolishing 
the old system of having the canals cleared bv t^he 
irrigators themselves, and for introducing what is 
now almost the universal system elsewhere (except on 
Ferozepore) of having the canals cleared and 
tained entirely at the expense of the State, which 
will derive an income from cash rates levied frem 
the -irflgators for the use of the water ^ (occuPtei*s 
rates). 'The ebanga of s.ystem is now being carried 
out in the Mooltan district under the orders of the 
Government of India and proposals h.ave been submit 
ted for effecting a similar change in the Muzaffarg.irli 
district. The new occupiers’ r.ates have been fixed 
at a low pitch, in the first instance, chiefly because 
the rent system of the country had become established 
on the basis of the custom that the tenant should 
supply the labour required for the annual clearance of 
the c’anals, .and to have suddenly charged wcnpiers , 
rates appreciably higher than the cost of this labour 
would have disturbed the established system of rents, 
and the whole rela'fcions between landlord and tenant. 
The rates charged have therefore been calculated so 
as to merely cover the actual cost of annual cloarance 
and maintenance! of the canals, and there will be no 
immediate direct! profit to Government from them. 

' It has been decided by the Government of India 
that in the case of these in- 
undation canals the usunl 
principle should be acted 
upon, that the o.oonn''er8’-. - 
■ rates- should be ■ periodicclly • 
re-examined, and if deemed advisable, enhanced, 'with' 
the object of securing, as far as possible, a far v.tiJue 
for canal water; and tha.t.' -future adrainj.strations 
should not he in any way debarred from. taking what- 
ever rates may he considered hy them to he fair and 
recoverable without oppression from the- occupiers. It 
is, however,’ to he hoped that the rates now fixed ■will 
not ho "raised for some time to come, as the change ; 
now introduced is one which will radically alter the 
Yol. ly. - ; 
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system of canal and re-venue administration, and as 
any considerable enhancement of the rates would fur- 
ther disturb the relations between landlords and 
tenants, and possibly require a reconsideration of the 
land revenue assessment. 

In the meantime these canals will bring in practi- 
cally no direct profit to the State. The advantage 
derived by the State from them is represented by the 
land revenue charged on the cultivation which is 
made possible by their maintenance, and an indirect 
credit of land revenue is allowed to the canals on this 
account. Should the canals be neglected, the income 
of the State from land revenue will fall off. Sbould 
they he improved and extended, the land revenue will, 
under the system of fluctuating assessment now’ gene- 
rally introduced on these canals, be enhanced. It is 
therefore to the pecuniary profit of the State that 
it should expend money on extending and improving 
these canals, although the accounts of the Irrigation 
Department may not ’show a direct profit from the 
expenditure. 

Tliere is still a_ difllculty in obtaining money to ex- 
pend on improving these canals. In recent corre- 
spondence which arose from a remark of the Deputy 
Commissioner, Dera Ghazi Khan, wb'e reported 'chat 
the area irrigated from, the inundation canals in his 
district had fallen in four or five years from 200,000 
to below 170,000 acres, and that the people considered 
this to be due to want of attention and insufficient 
expendftnre on the part of Irrigation Department, 
tlie Chief Engineer explained the existing system as 
fellows : — 

“ Funds for the extension, improvement and main- 
tenance of the canals and embankments are all in- 
cluded in budget bead 43 — Imperial Minor Works and 
Navigation.” No distinction is made by the Govern- 
ment of India between capital and revenue; a lump 
sum grant is made for the working of the Imperi,al 
canals under this head ns funds can be spared from 
the general revenues of the country, and it is distri- 
buted by me amongst the various canals and to capital 
works or maintenance' ns seems advisable in the gene- 
ral interests of the whole canals in the Province.” 

This is bad finance. If it can be shown (as it often 
can) that the expenditure of a lakh of rupees in ex- 
tending or improving an inundation canal will bring 
in an increased net income to the State (whether in 
the form of occupiers’ rates or land revenue) of more 
than 10 per cent., that lakh shcmld be immediately 
forthcoming; hut it cannot be got, while there is no 
difficulty in getting lakhs of rupees for expenditure 
on an extension of a perennial canal. Apparently the 
reason is that no C.apital Account is kept for these 
inundation canals, and this prevents the Government 
of India from seeing that it is as much a profita’'lo 
expenditure of capital in the one case as in the 
other. I tnist that some'ching can be done to make, 
capital funds readily available for all extensions and 
improvements of these and other inundation canals 
whicl) can be shown to be a nrofit'ible invesfmpTit of 
State capital, whatever be the form in which the 
expenditure .and income be shown in the pnblio an- . 
counts. The remed.v seems to be to allot every vear 
from Lo.an Canital a subst.antial sum, say, ten Inkbs ■ 
of rupees, to be expended on construction, extension 
and improvement of inundation canals. If, in order 
to attain this end, it is necessary to open a Capital 
Account for such canals, this should be done. 

But there-are other than merely financial considera- 
tions which render it incumbent on Government to 
devote more attention to the maintenance of irr.iv's- 
tion in the river valleys. In the, early days of British 
rule It was soon seen that the resources of the Province 
could be greatly improved by drawing water from the 
rwers and spreading it over the thirsty land. District 
officers made spasmodic attempts to arrange the con- 
struction of inundation canals, and in many cases 
rtose were highly successful. TJs'ialTy they were con- 
structed, in the first instance, at the cost of individuals 
or local, bodies,, and it was only after they had proved ' 
a financial success that Government -stepped In and : 
took timm over; and even now that seme of tKem : for 
winch Capital Accounts are kept, show a net -profit of , 
over 20 per cent, per annum, it is difficult to get 
money to expend on their improvement or on the con- 
struction of simil.sr canals elsewhei-e. The money .and 
the engineering skill at. the disposal of tho State hare 
oqeu to -a large extent mbnopclisod hy the great' 
senewes for the construction of the perennial canals 
w^ioh have proved so gre.at a' financial success and sd 
groat- a boon- to the country. '.These canals have niade 
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it possible and bigtilr profitable to cultivate the groat 
arid tracts ivhich formerly were only very sparsely 
inhabited, and ■which now support a largo and pros- 
perous population. But this has been done largely at 
the expense of the inhabitants of the river vallevs, 
where the population of the South-'West Punjab w'as 
formerly concentrated. The abstraction of a largo 
proportion of the water from tho rivers on which they 
were dependent has affected injuriously tlio working 
of the inundation canals, tho spread of tho river-floods 
and the level of their wells, and thereby has directly 
impaired tho means of irrigation available to them. 
Tho pasture lands to which they used to Send their 
cattle have been occupied by alien colonists. Their 
tenants and labourers have been attracted away to tho 
more e.Tsily cultivated canal lands, and •choir villages 
are deserted, their wells are abandoned, and their 
cultivated lands lie waste. It is true that tho general 
prosperity of tho country has been enonuously en- 
hanced, and that many of tho individuals who have 
irriga'ced from tho river valleys to the canal-irrigated 
uplands have improved their condition. But they 
have in many cases only been driven to migrate by 
the gradual impoverishment of their villages, duo 
directly to tho action of tho State, and tlioso of them 
who have clung to their old homes have scon their old 
piosperity wane, while thoir more fortunato fellows 
on tho perennial canals have waxed fat. More especi- 
ally the owners of tho land have soon tlicir tenants 
leave them, their rents decrease, and their income 
from thoir lands rapidly diminish. Some relief has 
been tardily given them by a reduction of tlio land 
revenue or by introducing a system of n.sscssmcnt 
flut'euating with tho area of matured crop; but it is 
yioor consolation to a man who used to get annually 
Bs. 00 not profit from his well and pay Rs. 20 of this 
as land revenue to tho State, when ho sees his well 
abandoned, to bo relieved of the payment of Rs. 20 
due to tho State, and to bo left without tho surplus 
of Rs. 40 which helped to support himself and 
Ws family; or to a peasant who finds it no 
longer possible to cmitivato his holding, owing 
to tho failure of an inundation canal, to bo 
told that ho need no longer pay tho land roronuo duo 
on fields that produce him nlr-x)liitcly nothing. Some 
compensation has been made to tho owners of land on 
the llnvi end Chenab for tho injury done them by the 
opening of tho perennial canals by giving them grants 
of land on tho Chenab Canal, hut such grants can be 
given only t'o a small percentage of tho sufferers, and 
most of them rdmain ujjcompensatod. 

What I would urge is that it is tho duty of tho State, 
when con’complating the construction of a perennial 
canal, to consider its effect upon tho inhabitants of 
the rivor valley loa-or down, and to provido, So far ns 
possible, for the raaintennneo of their present pros- 
perity. One of tho best means of doing this is to give 
them*, in their existing villages, a share of the irriga- 
rtil-' r-tl-Mr’j Self tion from tho perennial canal, 
Xn. sx IV,' live) "Wh Jure and I ajn glad to see that this 

lau, raft SI of Self*. princip'c has now been adopt- 

ed by Government, and that irrigation from perennial 
canals is to bo extended as far as poasihlo into the 
river valleys, due precautions being taken to prevent 
wnter-leccjicff. Another means is to provide new 
heads for existing inundation canals higher up the 
river, to that the present command may be m.sin- 
tained when the total supply in tho river is diminish- 
ed hy the opening of the perennial eanal. Existing 
inundation canals should aUo ho extended and im- 


proved, and _new_ inundation canals made to provitia 
means of irrigation to villngo lands, and enable tho 
owners to keep riicir wells going. A new sehemo li.ko 
the Lower B.in Dcab project should not bo sanctioned 
until a complete survey of tho river valley below the 
proposed weir has been made, a thorough inquirv into 
the effect of tho opening of tho canal on tho' river 
viillcy lower d'o-rni carried out, and provision made 
for remedying so far as possible tho injury to tho in- 
habitants of that valley to ho anticipated ns the effect 
of tho opening of tho canal. In liio case of canals 
already constructed a similar inquiry should now ho 
instituted and .all possible remedies applied, tho co.-t 
being added to tho capital cost of tho canal. 

_ I anticipate that the process now going on will con- 
tinue to develop, and thnt by degrees a great r-mlion 
of the waters of tho Punjab rivers will bo diverted 
by successive weirs on to tlio Doab uplands ; but tbero 
is no good reason why tho cultivation of tho river 
valleys should be abandoned, and tlioro 'will nlw.ays be 
a largo surplus of water in tlio flood season whicb will 
not bo required by tho perennial canals and which 
Could bo utilised by moans of inundation canals for 
the irrig.ation of the low-lying lands near the river- 
bods, which it would not bo convenient or advisable 
to irrignto from ‘tlio high-level perennial canals. Tfie 
construction of inundation canals should therefore be 
continued alongside that of perennial riinnls. It will 
still ho in many cases financially profitable to the 
State, but oven where it cannot bo slio'wn to be .so, it 
may often bo advisable to make such a canal in order 
to treat with justice the river-side population. _ T be- 
lioi-e, liowcvor, 'that there are many tracts in which in- 
undation canals can still bo constnicted which will 
bring in a substantial direct return on their capital 
cost. Nothing has yet been done in -the Indus river 
valley in the Dora Ismail Klian district-, tliougli the 
nctigliboiiring district of Muraffnrg.arli is_wc11 supplied 
with inundation canals. Hardly anything lias boon 
done in .Ihang district, tlioiigb inundn’'cion canals linye 
been worked with great sucrcss in tho Sbahptir dis- 
trict above it and the Mooltan district below ft. 

jr.v recommendations aro that a dno proportion of 
the capital and engineering skill at the disposal of 
the State should ho expended cm 'the improvement of 
Hie means of irrigation in tho river valleys, and more 
particularly that — 

(1) a grant of ten lakhs of nipees should bo made 

annually from Loan Capital for the con- 
si met ion, extension and improvement of 
inundation canals, apart from tbo amount 
required for t’ ‘ : ‘c----- ihe exist- 
ing irrigation * fundi l._o 

made readily ; ' > f ■ • .* * ' expendi- 

ture on siiclt canals if required ; 

(2) a romploto survey should at once lio under- 

taken of all the river vallevs of the Piinjah 
river hy river, with f-lio now of delermip- 
ing what can best ho done to maintain 
exisUng cultivation, to reslori- abandoned 
cultivation, and to provide farilifie-i by 
ineami of inundation canals for the im- 
provement or exten'iion of cultivation : 

(3) the Sind Kagnr Doah Canal l>e left to a future 

gener.ation ; 

(4) tho leiwer Bari Pooh Canal project be bcM 

in abeyance until tho inquiry now ndv.> 
c.'ricd liivi been complf-te^l. 


JII . — Note en fuftirc Irrigation in ihe I’unjoh, 


The following statement will give some ide.a “f ti'*' 
development of irrigation in the Viinjab since lFfi7. 
Deta-iled figures are not nva'Iable for an earlier date. 
I gim tiie figures in thousands of acres : — 


Top.!. 


j a’M 

j IrfliTitfs-!- ! 

1 1 

I A*^!rr!* 

rtUil I.T 

i .. 

I'eq . . . . i 

[ I 

i Cn.Ti'S 1 

C.O'l '■ 

t.nr. 

jsyMPy) . 

j 

! 

■l"U 


Tlitis, while the enltivited area has iri the AT years ir.- 
t,w ps per cent-, the irrIgate-1 area has In- 
rfc.s-ed hr rc, per c'nt., -sm! the ars-a irrigated hy 
Stale cswals has oii-tdrstpl -si. O'-e-thifsl of toe rsiRi- 
Tslcd ares is pretert.-vl ty irrigation. 


I’ignrs'si has'e 
rapid dcYrt-sn;:', 
rrte-l that 
pertanj reesrs 


l.e-1'n --'pantcly given »t-,ewing the 
en* f<t the t-ts*.- CS* 1 S?*. It is to t*e 
'rr"* i-.r>- still fine r.f tf-e m.'-st in- 
r.f irriga'len, the ares inigv*e.! fro*u 


them during the Innt year having been •l.l.M.fPd 
or just .short of the .l.Cll.ri-dO acres irrigated hy f.(a-o 
r.srials. Irrigation from wells euntinnes to ileve.-ij’ 


them I 
or . 

r-srials. 

steadily as wilt ho seen from the figure 
ten years : — 
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SELECTED EVIDENCE. 


«ill bo soon tliat altliougli, ns inif^lit bo c.’cpoctod, 
impetus was given tVj woil-siiilciug aiul well irrign- 


It 

an luuicius was given lo won-siiiicmg ami well irriga- 
tion in tho dry years lSOG-07 and JfcSO-lVOO, llio ptu- 
gress lias been on tfio whole remnriinbly steady, and 
thoro wero last year in tlio I’rovinco SG.OOU nioro 
wells fit for USD tiinn there were ten years before. 
Thoro 1ms been n larger proportionato inereaso m 
haclicha ’chan in masonry veils. As tho lormcr cost 
littlo and are more easily sunk than masonry 
wells in a sudden drouglit, tlio number of such 
kachclsa wells in uso last year was 31.000 moro than 
in tho year before. Hut masonry wells also show a 
(S« rdMM M.iinr. 1.) >''crcase, tho number so 

ci.'ussca iticronsccl from 

in ISSD-OO to '276,000 in 1809-1000, or by 
oO.OOD. The cost of a masonry well varies very niucli 
according to tho depth to water and tho elmracter of 
tho masonry, but it inwfc. nverago at least Its, 300; 
so that in tho last ten years tho jicoiilo of tho I’linjab 
must have spent about Its. 1,59,00,000, or, say, a 
million sterling in tho construction of now wells or 
tho repair of old ones; besides what they .spent in 
maintaining the other 200,0l>0 or moro in working 
order. This means a capital expenditure on masonry 
wells alono of an nverago of sixteen Ir.khs per annum. 

Let us now see tliat Help has been given h.v tlovern- 
ment towards this great dcrclopnient of well irriga- 
tion, from winch it benclits to much directly and 
indirectly. From a ttnteiiient 1 have lind niaUo out 
FWdi'f-i .'cwi Annual itcvcmio 

Iteport it appears that duiing 

the last eight ye-'irs the total sum navanoeit under too 
Laud improvement Act was Its. ’2l,W,'2o7. More timn 
half of this must linvo been advanced to colonists on 
the Ciicnah Canal to enable Vhem to pay (lie prelimi- 
nary expenses of survey, watcr-courao coiitiniclion, 
etc. And tlio actual amount advanced for well con- 
struction cannot have much exceeded tmo lakh n 
year, against tho sixteen lakhs a year spent by (ho 
people on construction of wella. >foroovcr, in those 
eight years tho total amount of principle outstanding 
tinder this i\ct has been reduced from lls. 15,UV17« 
to its. 13,-19,3(73. Only Its. 0,030 linvo been written 
off .as irrecoverable and tbo total amount realised as 
interest is Its. 7,8-t,-lS7, so that apparently tho revenue 
account stands as follows : — 

Its. 

Interest recovered in tho S.ye.ars . . 7,81,'I67 

Sums written off ns irrccovorablo . 0,039 


Net income . 7,77,618 

or an average of Its. 97,231 per annum, which gives 
a percentage of over 7 per cent, on tho average out- 
ctandings of .Its,- 13, -10,777. As tho Local Government 
pays only Sj'per cent, to tho Government of India on 
sums borrowed to bo advanced under this Act, it 
makes a handsome direct profit out of its money-lend- 
ing business under this head, besides tho great in- 
direct advantages it derives from tho extension of well 
irrigation. According to tho account fiiniishcd by 
the jVssistant Secretary to Government, Financial 
I/cpartment, tho net gain to tho I’roviucial Govern- 
monc from these loans has been Its. -10,000 por auiium 
on tbo avcr.ngo of tho hast cloven years. The en- 
couragement given by these advances is not, how- 
ever, so far of any great importance. From State- 
ment XXV’II attached to tho Annual Laud Hcvcntio 
Keport it appears that during tho last ten years only 
3,132 new wells wero made and 289 old ones repaired 
with the aid of advances under tho Land Improve- 
ment Act, while, as already said, the landowners in 
that period constructed or brought into use 63,000 
masonry wells, or 16 times as many as were aided by 
tbo State, 

Tbo process of granting advances under tho Land 
Improvomoiit Loans Act has boon considerably sirapli- 
lied of late, but tlio accounts are still very complicated. 
Interest is charged at Oi per cent., and ifTis thought 
necessary to keep an ebabornto account of repayments 
of principle and interest separately for earn iiistaL 
meat which confuses the borrower and causes extra 
labour to tho officials concerned. This is one oauso of 
the unpopularity of Land Improvement Loans : other 
c.iuses are the difficulty in getting a loan which is 
Sometimes caused by tho smallness of tho grant niado 
nvailahle year by year for tho Frovinco, and tho levy 
of 61 per cent, interest, which, th'ough low as com- 
pared with tho rates actually charged by pnvmto 
money-lenders, sounds high to tho borrower when ho 
is told ho will have to repay doiiblo tho ninouac bor- 
rowed if tho instalments aro spread over 20 yeniw. I 
would invito attention to the cidcuiatien made by 
Colonel Groy, in which ho shows that if Il,<. 300 lent 
ns a ialcavi advance to make a well bo recorded 
mihnut interest by annual instalments of Hs. 30, tho 
actual cost of thb loan to the State is only llH. lOl-C-0 
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and ns after tho e.xpiry of tho period of repayment 
the State can realise an extra Inud-rovcnuo of its 20 
from the well for over, itsjulvnuco, though made with- 
out interest, really pays it 20 per cent, on itsfaptuil 
Sitiliin.it ucjwti, jata- outlay. In tlio adjoining aml- 
Empii.-i. tiiQ iivonigo lixo'd 

nssMsinont imppscd on a well at tho recent sottlnnn-nt 
is its. .0, blit besides this the construction of a well, 
uliieli enables tbo cultivator to bring to maturity a 
much larger area of cniml irrigated crops odds greatly 
to tlio land roveiiiio realised under tho svstoin now 
introduced under which tlio land revonuo on cniinl- 
irrigatcd crops will vaiy* with tho aro.i of crop matur- 
ed and will bo levied in addition to tbo fi.xod iissoss- 
inont on tho well. Siniilurly, tho well will add to ’cho 
nnioiiiit of occiijiior’s rato realised, ns that is levied on 
Iho matured crop area. In tho cniinl-irrigatod tracts 
of Multan a well o.t.ii bo mndo for Its. 300; and if 
such a well ho constructed by moans of an ndvanco 
nrndo without iiitoro.st on Colonel Grey’s schumo. tho 
.State will iiltinintclj-, after tho expiry of tho periods 
for tbo repayment of tho loan and for llm proteefivo 
lease, i.r., at (ho latest after twenty years, r,ain a 
not profit of much moro than 20 per rent, on tho 
actual capital cost of tho loan. In a district under 
fixed a.smviment tho return to tho Stnto must bo do- 
ferroil till tho expio’ of tho period of scttlomont, or 
at the oiilsido 30 years, but tbo State can well afford 
to wait even this period in order to got a return of 
moro than 20 per cent, on its capital expenditure, 
moro expocinllv when it is coiisidorod that cvnry ivt-jl 
coiiKtriicled nilds to tho prodiico of tho country, tlio 
.security of tho land roveiino, and tho protection of 
the iMipiiIntion from drought and famine. It vmild 
thereforo bo a profitnblo fiimncinl speculation for 
Goveninicnt to ndvanco without interest very largo 
sums for tbo const nictinn of wells wherever tlicy aro 
likely to iiltinialoly add much to the canal or land 
rer-eniie, ns they will all over the plains of tho I’lininb. 

I would nrgo that this policy bo gcncmlly adopted, 
and flint ten lakhs of riipoes bo placed nnnnnlly at tTio 
disposal _ of tbo I’linjab Government for ndv.anecs 
without interest for tbo constniclion of wells. 'J'licsa 
ndvaiice.s should bo kept distinctly separate in the 
necoiiiits from other loans and it should bo realised in 
tbo I’rovineinl contract and clsowbcro that they svill 
on the nverago bring in no not profit for about 15 
years, but will then give n profit of moro than 20 per 
cent, on tbo net outlay. If this be Uioiiglit too bold 
a policy, I would ask that at least tbo rato of interest 
charged on such advances sboiild bo rodneod to ■!_ per 
cent., ?>o that Government sbould not make any direct 
profit ns a monc.v-lender, in addition to tho great in- 
direct benofita it derives from tho construction of 
wells. 

Notwithstanding tho gro.at progress that has Veen 
mndo in the last lift.v .vears, I consider tliat irrigation 
in tho Punjab is but in its infancy. Wo aro only 
beginning to tap tbo sources of wnter-siip,nly, nbnvo 
and belmv ground. Our great perennial canals, 
though they absorb almost tbo whole of the winter 
.supply in some of tbo rivers, utilise only a fraetion of 
the monsoon supply, and tbo summer floods pass on 
to tho sea in practically undiniinisbcd Toltimo. Menn- 
wliilo thoro i.s any amount of land asmilablo for 
irripntlon. Tho area of iinirrigatcd cultivated 
land in tho Punjab is somo 16 millions of acres, 
and tho total cnltivablo nncultivatod area is over 21 
iiiillions of acres, making a total of 30 millions of 
acres. Of this .area at least 20 millions of aeros _nro 
commanded by tbo rivers ns they issue from tlio hills, 
and it ia ijnito pn.ssiblc to add this to tbo 9 millions of 
acres already irrigated by canals and Wells. Moreover, 
tlioro aro fnrtlior untold millions of acres in tho Raj- 
pufana desert which it is quite feasible to irrigate 
from the Punjab rivers. I anticipate a time when 
tlio flood waters of these rivers will ho poured over 
vast tracts to tho south and cast, giving iliora suffi- 
cient moisture for tho ripening of an autumn crop- 
and tho sowing of a spring crop, and raising tho under- 
ground irator-Ievel sufficiently near the surface to 
onablo tbo people to ripen tboir spring crops by means 
of wells. And it is towards this end t-bat a-o Mioidd 
sbapo our policy. Wo should keep moving tbo waters 
of tbo rivers over eastwards and southwards. _ Wo 
should oncourago ns much as possible tho sinking of 
svclls wherever tbo wntor-lovrl has boon brought npar 
tho surface, and should gradually rofuso irrigation 
in tho , winter season to such tracts, so as to compel 
tiio people to have recourse to wolls and save tho 
onnnl water, for. tracts farther south whoro tho watcr- 
lovcl is still deep. There are other than pnro'y finan- 
cial reasons for oncouriXging a great development of 
wells. It is hotter ' for tho physical health and 
moral character of tho people that they should 
to labour on their wolls. than that they should sit idly 
F 2 
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watching tiie canal water flowing over fchoir fields. 
•Again, as things at present stand, think of the enor- 
mous responsibility tha'i lies upon Government to 
maintain its canal system in full working order. If 
the Khanki weir gave way and was useless for even 
six months, many thousands of peasants on the Chenab 
Canal would at once be plunged into dire distress, as 
their fields would produce nothing. Whereas, if the 
water-level had been raised to working-point and 
the country were dotted over with wells, they would 
he able to irrigate their fields and get some produce 
out of the land. So that even if owing to some cata- 
clysm the canal failed entirely, their destitution would 
come on only gradually and there would be time to 
arrange to provide for them elsewhere. 


My recomendations therefore are that the waters of 
the Punjab rivers should be carried as far to the east 
and south as possible; that where the rainfall is good 
;or the underground water-level sufficiently near the 
surface to make irrigation from wells practicable, 
canal water 'in the winter season should gradually be 
refused; that every possible encouragement should 
be given to the' sinking of wells, and more particutarly 
that ten lakhs of rupees should be placed annually at 
the disposal of the Punjab Government to be advanced 
on loans without interest for the .construction of 
wells ; and that we should gradually take into our 
canals more and more of the flood-waters of the rivers 
and spread them far over the countiy. 


IV. — 'Replies to printed Questions. 


1 have already submitted memoranda for the Irriga- 
;ion Coziimission on the following subjects : — 

I. Means of Irrigation of the Lower Bari Doab. 
II. Irrigation of the River Valleys of the Punjab. 
III. Future Irrigation Policy in the Punjab, with 
special reference to the development of 
irrigation by means of wells and inunda^ 
tion canals. I need not repeat what I 
have said in those memoranda. 

A. — General. 

I. I have ispecial knowledge of the following dis- 
tricts of the Punjab : — 

(1) Gurgaoii, where I worked as Assistant Settle- 

ment Officer for two years, and where I 
assisted the Deputy Cominissiouer in 
granting remission of arrears and reduc- 
tion of assessment on a large scale after 
the droughts and fever and loss of cattle 
and population of the years 1877-1882. 

(2) Sirsa and I'azdka Tahsds, the assessment of 

which I revised in 1879-1882. 

(3) Shahpur district, where I was Deputy Com- 

missioner and Settlement Officer for eight 
years. 

(4) Rawalpindi district, of which I was Deputy 

Commissioner for 2^ years. 


On what may be called the Northern Plateau, north 
of the Salt Range, comprising the Jhelum and Rawal- 
inndi districts, and pares of Shahpur and Hazara, the 
country is so cut up by hills and ravines that it is 
impossible to construct largo canals or to sink many 
.wells, and although the rainfall is, towards the soutli 
of the Plateau, comparatively scanty and uncertain, 
the crops are almost entirely dependent on the local 
rainfall. Great pains are taken by. means of an ela- 
borate system of embankments, small and great, to 
retain the moisture on the terraced fields and to con- 
duct the drainage of the higher lands on to them, but 
when the local rainfall fails, as it did disastrously in 
the Jhelum district in 1899, these emb.ankments are 
useless and the fields remain dry and barren. 

Again, in the llohtak and Hissar districts on the 
borders of the Rajputana desert, when the rainfall is 
opportune, immense areas ot the level light soil which 
characterises the tract, are ploughed and sown and 
produce a large .quantity of grain anH fodder, but 
when a year of drought comes, as it does about once 
in five years, the whole country is a desert (except 
where irrigation from one of the perennial oanalo is 
possible) owing to the fact that over almost the whole 
of this tract, the underground water-level is 80 feet 
or more from the surface, and irrigation from wells 
prohibitively expensive. On an average of years the 
tract produces enough grain to support a large popula- 
tion, but they are subject- to the most violent, vicissi- 
tudes of plenty .and starvation. 


. I have also as Settlement Commissioner learned 
much of the agricultural condition of the following 
districts during the last two years, vis., Jhang, Mul- 
tan, .Muzalfargarh, Dera Ismail Khan, Kohat, Hazara 
and Jhelum. 

I i-ropose therefore to answer the questioirs with 
reference to the circumstances of the Province gener- 
ally, but with special reference to Shahpur and the 
south-western districts. 

2. 'I’he total average annual rainfall varies, as a 
general rule, inversely with the distance from the 
Himalayas. Along the foot of the hills there is a 
zone of country where it amounts to over cO inches 
per annum and is fairly certain, so that a large area 
of crops can bo grown every year with the help of the 
local rainfall alone. Further out the average rainfall 
is between 30 and 20 inches, and becomes more uncer- 
tain, so that, while it is still possible in good years to 
grow a large area of rain-crops, they are more in- 
secure and in years of drought either cannot be sown 
or fail largely. .Still more to the south-west comes a 
zone where the average rainfall is between 20 and 10 
inche.s and exceedingly variable, so that the rain-crops 
are very precarious. In a year of good rainfall, large 
areas are sown and give a handsome outturn, but in 
a year of drought practically no crops are matured 
except with the .aid of irrigation. In the extreme 
south-west of the Province the rainfall is on tho aver- 
age less than ten inches and the area grown in depen- 
dence on the local rainfall only is quite insignificant, so 
that hero the cultivation depends on the annual floods 
of tho rivers or on wells and canals. 

The importance of artificial irrigation varies in- 
versely with the amount and certainty of tho local 
rainfall. In tho zone of fairly certain rainfall near 
tho hills, though wells aro sunk in great numbers 
wherever tho conditions are favourable and the water 
of tho hill torrents and springs is conducted on to the 
fields below, a largo proportion of the crops are groivn 
without any artificial irrigation. Further to the 
south-west, as tho rainfall aecroases in amount and 
becomes more uncertain, wells and canals become moro 
and- more important, until in tho south-west of tho 
Punjab, no attempt is made to grow a crop unle.-is 
it ciui bo irrigatwl by a well or canal, or sown on land 
moiateneil by the river-floods. 


In the alfnost rainless tract in the south-west of the 
Province a great deal has been done by means of in- 
undation canals to spread the flood-waters of the 
rivers in the hot season over the country, sr.metimcs 
at a considerable distance from the river bed, and as 
this process brings the underground water-level near 
the surface, irrigation from wells becomes easy, and 
large areas of crops are raised in summer by means 
of canal irrigation alone, and in winter by means of 
canal irrigation aided by wells, the canal water mois- 
tening the land for the sowing of a winter-crop, and 
tho well irrigation during the winter, when the rivers 
have fallen and the canals have ceased to flow, bring- 
ing it to maturity."' 


During the last forty years a series of gre.it canals 
have been constructed, taking out from tho rivers 
soon -alter they debouch from the hilts, and conduct- 
ing thedr water over the vast stretches of compara- 
tively high-lying land between tho river valleys, much 
, of which with its scanty rainfall and deep spring- 
level formerly produced hardly any crops. With tho 
aid of weirs, these canals intercept .the winter flow 
of the rivers as well as their summer floods, and thus 
give irrigation all through the year. They have inado 
it possible to grow immense areas of crops whore no 
crop was possible before, and rendered them secure 
from any but partial failure. Tho most striking o.x- 
ample of these works is tho Chenab Canal, which has 
brought under irrigation and cultivation a million and 
a-half of acres, formerly waste, and now supports in 
comfort a population of 800,000 souls whore ten years 
ago only 60,000 found a scanty subsistence. 

3. I do not think that anyivhcro extension of irri- 
gation is hindered by sparsity of population or to any 
great extent by insufficient supply of cattle or manure. 
Where- irrigation can bo profitably extended, cuUi- 
vators are easily found, and the necessary number o 
cattle is soon forthcoming, except in tho caso of poor 
individual owners whom liberal grants of iakavt tor 
bullocks would often enable to work tboir wells more 
fully. Nor is tho soil unsuitable to irrigatJpn anj- 
whoro in tho Punjab excopt possibly tho Him y, 
tho Sind-Sagar Doab, and oven thero I do not mysoi 
tiiiiik that tho poverty of tho soil or tho Ptovalen^ 
sand-hills will bo found too fonnidablo an °b^o • 

Tho rise and fall of the annual floods of tho snisp-l 
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' rivets have proved favourable to the extension of irri- 
‘gation. There are many tracts, hoivever, irhere irri- 
gation by means of ivells would be inucili more. com- 
mon, were the underground water-table nearer the 
surface. Tho chief obstacle to the extension of irri- 
gation, where irrigation is feasible and would be pro- 
fitable, is the lack of capital for the initial expendi- 
ture whether on wells or canals. Once they are made, 
it is seldom difficult to keep them going, though at 
times the superior attractions of easier cultivation 
elsewhere may cause wells to be temporarily deserted, 
or the want of bullocks may cripple luo peasant pro- 
prietor and make him temporarily abandon his well, 
if Government would itself spend more money on the 
construction of canals, and advance more money' for 
the construction of wells, a very large extension of 
irrigation would result, and other difficulties would 
disappear. 


; The . fear of enhanced revenue assessment has no 
appreciable effect in hindering extension of irrigation. 
The_ provisions for the protection of improvements 
. against enhancement of the land revenue are well 
, known and have the full confidence of the people, who 
continue to sink wells and make other improvements 
‘when a new assessment is impending just as if their 
assessment were fixed for years to come. For in- 
stance, in the Indus valley tract of th6''Dera Ismail 
Khan district, now under re-assessment, a thousand 
wells have been ma'de in tho last twenty years. 

Tenants-at-will do not sink wells and are not likely 
to do so, so long as they remain tenants-at-will. A 
few of them might sink wells if they were given a 
right of occupancy, but there is no sufficient ground 
_ . , „ ,,, for such a sweeping change 

• tioam in the law. The present law 

provides that a tenant-at- 
. will can make an improvement with the assent of his 
landlord, and thereby becomes entitled to compensa- 
tion for the improvement on ejectment. Further than 
this the law could not go without undue interference 

• with the rights of landlords. A tenant having right of 
. occupancy is entitled to make improvements on his 

tenancy and is protected 
Sections C3. 22. from enhancement of rent 

thereon until the land re- 
. venue is enhanced, so that he has the same inducement 
■ to make improvements that a proprietor has. 


All that is wanted to encourage extension of irriga- 
■ bion in the Punjab is the provision of capital for the 
constructions of wells and canals. 

4. See Douie’s Settlement Manual, paragraphs 
602—505. 


Land irrigated by a new well, dam or reservoir ia 
protected from enhancement of assessment for 20 
years;. land irrigated by an old well, dam or reservoir 
repaired, for ten years; for a cut from a river or 
lake exemption from enhancement is allowed for 
■from five to ten years. These periods are generally 
sufficient, and the Financial Commissioner has the 
' power (never used) to great protection for 
longer periods when special reasons can bo shown 
for this indulgence. In practice the exemption is 
secured by an inquiry made by the Settlement Officer 
into the case of every well made since last settlement, 
and the grant of a protective lease and exemption 
-from wet assessment of all wells entitled to it under 
the rules. As an ‘occupancy tenant cannc/c have his 
rent enhanced except in terms of tho land revenue, 
he enjoys ‘the same protection from enhancij.neiic on 
-account of an improvement that an owner does. 

In the south-western districts where the laud with- 
‘dut irrigation produces nothing, the rule till lately 
■was that when a well was constructed to irrigate land 
beyond the reach of river-floods on canal waters half 
the assessment shoul'd be. remitted. Eeqently, how- 
ever, Government have extended the protection and 
;ruled that in such a case no assessment _ what- 
ever shall be realised on the land or well during the 
.period of exemption. This liberal provision should 
further encourage the' construction of wells in such 
tracts. 

It is- sometimes argued that an improvement effe^ 
‘ed by the expenditure of private capital should be 
exempted from enhancement of land revenue on that 
■account for ever, but I am strongly opposed ti> the 
‘introduction of any such sweeping change in the 
■‘asses.smont policy of the Punjab. One reason given 
for perpetual exemption is that it is economically 
wrong to tax the expenditure of capital on improve- 
ments. 1 cannot subscribe to this argument. It 
.seems to me that accumulated capital in whatever 
• form is one of the first things that should be taxed, 
■and this is in accordance with the policy now adopted 


in England of imposing graduated death duties and 
a high income-tax. If a landowner, under the pro- 
tection of our laws, has been able to accumulate 
capital and make a well, which adds consideraoiy to 
his income, there is no reason why he should not pay 
to the State which protects liim a portion of the en- 
hanced income he gets from this investment 'of his 
capital. All that is necessaiy is that the enhonca- 
menfe of the revenue should not be so great or so 
sudden as to discourage such investments of capfcal, 
and experience shows that the assessment rules in 
force in tho Punjab do not operate as any 'uch dis- 
couragement. For during the past ten years the 
landowners of the Punjab have spent over 160 lakhs 
of rupees in making or bringing into use 53,0i)0 
masonry wells, although each man knew that hia 
making a well would result in an enhancement of his 
assessment after the expiry of the period of erjmp- 
tion. There is, therefore, no need to grant a jirr- 
petual exemption from enhancement on improvements, 
nor can it be equitably claimed, nor docs any land- 
owner in the Punjab, unless prompted from without, 
think of claiming it. 


If such perpetual exemptions were allowed, wo 
should have in practice the anomaly tliat good well- 
irrigated lands producing valuable crops would pay 
a low rate of revenue, while poor crops on unirrigated 
lands would pay a rate of assessment much higher ia 
proportiem to tho gross produce or to the net profits of 
cultivation. This would seem very unfair to the ordi- 
nary Punjab peasant, who has been accustomed to see 
the assessment proportioned to tho net profits, and to 
some extent to the grora produce of the land, aaid to my, 
mind would be really inequitable, if the period of low 
assessment were extended for longer than was neces- 
sary to give the improving landowner a fair return 
for the capital spent by him on his improvement, it 
would bo all in favour of the capitalist and wouM 
by comparison injuriously affect the poor peasant with 
no capital. There would be great danger, too, of its 
directly injuring the owner of unimproved land. 

T, , Along with the theory of not 

improvements, goes 
. the theory of assessing 
land Dot according to its actual produce but with 
reference to its capabilities, and we should prob- 
ably not only have improved land assessed at 
very low rates in comparison with the actual profits, 
but unimproved land assessed at rates high in com- 
parison with its actual profits, on tlie ground that it 
might be improved, say, by the sinking of a well where 
the spring level is near the surface. This would bo 
grossly unfair to the poor man who had not the capital 
to make the improvement, and would tend to compel 
him to part with liis land to a capitalist. I trust there- 
fore that the Punjab with its three million of peasant 
owners, most of them without sufficien'6 capital to 
make expensive improvements on their land, will be 
saved from the application of this theory, and that 
the present period to exemption from onhanoed assess- 
ment, which is ample to give tho improving owner a 
fair return on his capital, will not be extended. 

I think, however, that the present rules might he 
made more liberal, not only in order to encourage im- 
provements, but in order to make them more equit- 
able Proviso (b) of the rules is as follows : — 


“Provided that no lease shall he given on 
account of a well or other work constructed 
to water land already assessed at irrigated 
rates, as a lease is intended to secure tho 
owner against an enhancement of assess- 
ment, and not to entitle him to the re- 
mission of any part of the demand already ^ 
in force.” 

• Tho actual working of this proviso is as follows. 
The Settlement Officer at a revision of assessment 
assesses a well owned by A .,ajid the land attached to 
it at Es. 30 wet assessment. He finds that the well 
was made five years ago at a cost of Es. 300 in land 
previously uncultivated and nnassessed, and there- 
fore gives a protective lease for 15 years and assesses 
the land at the imirrigoted rate at Es. 10, deferring 
the realisation of the Es. 20, which represents the 
wet part of the assessment, for the remaining 15 
■years of the period of exemption. He finds another 
well adjoining it, owned by B, of exactly the same 
rih.aracter,- and assesses that and the land attached to 
it also at Es. 30. B points out that he also five years 
ago made the well at the cost of Bs. .300 and claims 
‘;tUo same exemption as A has got, vi::., a reduction 
•of his assessment by Bs. 20 for 15. years, but on 
referring to the old records it is found that at the 
‘last settlement 30 years ago. a well was in existence in 


il/r. J. 
JVUson- 



38 


INDIAN IRRIGATION COMMISSION: 


Mr. J. 
Wilson. 


B’s holding and that his land iras then assessed at 
irrigated rates, so although he shows that old well 
fell in and that he had to go to the same expense 
to keep his holding irrigated that A incurred to 
bring a bit of waste land under irrigation, he is told 
that under the proviso quoted he can get no remission. 
B does nob see the justice of this decision; nor do 1; 
and I have often been sorry to have to refuse an ex- 
emption on this ground, when announcing new assess- 
ment. If the object of the rules is to encourage the 
making of improvements, it is surely as important to 
encourage B to make a new well to take the place of 
the old one that has fallen in, as it is to encourage 
A to make a new well to irrigate waste land. On the 
other hand, if the reason for the rules is that A by 
making a new "well increases the land revenue assess- 
ment and is therefore entitled to some return on his 
capital by exemption for a time from the assessment 
that would otherwise be imposed, surely B is equally 
entitled to an exemption when, by making a new well 
to take the place of 'the old one, he has prevented the 
land from falling into a state of waste, and saved 
the State from having to reduce the land revenue on 
his holding. 


In the case of the Multan district Goi-ernment 
,, ,, „ , T. . recently sanctioned a 

AppSvil more liberal rule as regards 

wells that may hereafter be 
made. The new rule for that district nms as 
follows : — 


“If a new well is made to take the place of an 
old well which was assessed to revenue at 
settlement, or if an old well incapable of 
use has been repaired, a protective lease will 
bo given exempting the well from any fixed 
well assessment, in addition to the land 
revenue, if any, already assessed upon it, 
from the date on which the well was made 
or its repair completed, but the term of ex- 
emption will be fixed by the Deputy Com- 
missioner with reference to the expenses in- 
curred, and shall not exceed ten years.” 

This rule has been made for a district where the 
assessment will bo fluctuating, and where, when a 
well falls out of use for any cause, the fixed well 
assessment imposed upon it will bo at once remitted. 
But I trust that the more liberable policy hero adopted 
will be extended to other parts of the Punjab and to 
wells already in existence. I recommend that in 
place of the present proviso (b) the following rule he 
adopted : — • 


“ Where a well or other work has boon constructed 
to irrigate land already assessed at irrigated 
rates, the Sottloinont Oflicor may, at a re- 
vision of assessment, grant an exemption 
from irrigated rates to tho land irrigated 
by tho well or other work, as if it had been 
previously unirrigatod, but in fixing tho period 
and amount of tho exemption, ho shall take 
into account tho expenses incurred, and 
shall in no case grant a larger exemption, 
or for a longer period than would have been 
allowed for a new work on land previously 
unirrigated.” 

IJndor this rule Government would lose for a time 
tho assessment at irrigated rates that would under 
the present niles bo realised on land irrigated by a 
new well made to take tho place of an old one, but it 
is so important to encourage tho construction of wells, 
cron to take tho place of old ones that have become 
ust'lcss, and tho reasons of equity in favour of tho 
concession aro so strong, that I trust Government will 
accept tho .small loss the change would cntial. As tho 
proposed rule would tend to prevent irrigated lands 
from being alloivcd to revert to a state of waste, it 
would probably in tho end bring more gain than loss 
to tho State. 


In another direction, I think, wo should be more 
liberal in our treatment of wells, especially in the 
comparatively rainless tracts in the south-wc^ of tho 
Province, whore if a well, unaided bj- canals or river- 
floods, ceases to bo worked tho land produces abso- 
Intoly nothing. At the recent re-nssessracnt of tho 
Multan district it was found that no less than 2,000 
wells assessed to fixed land revenue at the previous 
•I'ltlement had gone out of work, and yet the lands 
attached to them, thoimh in many cases they produced 
at'solntcly no crop, svero paying Rs. flO,0(X) land re- 
venue per annum. In many such ca'es tho svoll had 
Inin idle, and the land barren for yearn, .iml yet Urn 
landowner, often a poor peasant, had gone on paying 
to the Stale his Rs. J5 or 20 assi-ssmcnt year by year. 
What svonder that many of them were driven, into 
debt and h.ad to part with Ihcir laud to men of nioro 


capital 1 To obriate such cases in future. Govern- 
ment have sanctioned the following rule for tho "Mul- 
tan district ; — 

“When a well falls out of uso for any cause, tho 
fixed well assessment which was imposed on 
it .at settlement will ho remitted from the 
first rahi harvest in which tho well was out 
of use.” 

It is to be hoped that tliis role will ho extended to 
any tracts in which tho assessment is wholly or partly 
fluctuating. 

Again in the Thai it was found that many wells out 
of use, with lands that produced no crop, were still 
paying the assessment fixed on them at settlement, 
but in recent years Government have ordered the sus- 
pension of the revenue due on all such abandoned 
wells, and no doubt those suspended arrears will ba 
remitted in due course. 

There are still, however, very many wells in tracts 
wholly or partly under fixed assessment which con- 
tinue to pay rov'enue, though they have been aban- 
doned and though their lands produce nothing, or only 
a scanty unirrigated crop. In a recent tour in the 
Jhong district 1 have come across many such wells, 
and I believe they are numerous in Montgomery and 
in some other districts of tho comparatively rainless 
tract. I have always felt strongly that it was ex- 
tremely harsh and often cruel of Government to 
go on realising revenue in such cases, and have longed 
for the day when a more just and generous policy 
would be adopted. Tho system has been justified by 
the argument that when the assessment of an estate 
has been fixed for twenty or thirty years, tho profit 
and loss are tho affair of tho landowners of tho estate, 
and as Government cannot raise tho assessment, 
neither should it lower it because a well has fallen in 
and tho remedy pointed out is n redistribution of tlio 
assessment over tho holdings comprising tho estate. 
As a matter of practico, this remedy is applied only 
in the rarest cases, the reason being that neither 
Collector nor people feel it to be just that bccauso 
B’s well has fallen in, A’s assessment should bo in- 
creased. Besides under the system of oxompting im- 
provements from enhancomont, now wells mado in 
other parts of tho estate cannot bo rondo to bear a 
part of tho assessment of a well that lias fallen in. 
Tho result is, as 1 have said, that tho Collector has to 
go on, perhaps for years, realising revenue from tho 
wretched peasant whoso well is useless and whoso lands ‘ 
produce nothing, and it is only when a revision of 
assessment comes round that tho needed roliof is given, ■ 
and most likely by that time tho original proprietor 
has found it impossible to go on paying tho land 
rovenuo on his barren holding and Ims parted with 
it to Bomo man of capital who can afford to wait. 
This is no exaggeration. Thero aro hundreds, il not 
thousands, of such cases in tho Punjab at this mo- 
ment. 

In tho enso of the Sinawan Tahsil of tho Sluznffar- 
garb district Government have recently accepted the 
principle that when a well falls permanently oi/i of 
use, a remission of that portion of tho assos.smcnt 
which is charged on tho irnpation from tho well may 
bo granted, if tho Deputy Commissioner is satisfied 
that there was good reason for its abandonment, and 
tlin't tho owners liavo not sufficient land okowhoro to 
eunblo them to pay tbo reVenUo of tho de.sortcd hold- 
ing. When a holding, tho revenue of which has been 
roraitlcd under the above rules, Is again brought under 
cultivation, tbo remitted revenue, or such portion of 
it ns "the Deputy Commissioner sliali sec fit, may be 
reimposed. 

I recommend that a sirailnr rule bo C-Xteuded to_ all 
the compnr.atively rainless districts of iho Piinjn'i, 
whether their assessment is coming under revision or 
not; and made even inoro libcrol. It might run as 
follows : — 

I. “ In tracts whore tho as.sc.ssmcnt is p.srilv dsi'd 

and partly fiuctunting, when a Well falls out 
of uso for any cause, the fixed well 
imposed on it shall be remitted from the urs- 
rafii Iinrvcbt in which the well was out of ti'o; 
nnd wlicn a well, of which tho fixed a-'cvum nt 
has been remitted under this rule, is again 
brought into use, tho fixed well nsowmea- 
formorly imposetl on it shall, iirdo-s it is 
remittc*! under a protci-fivo le.ase, I-e 
posed with cfl'c'ct from itin first tali horvf-.- 
iu wliich tho woll is in tiso. 

II. In trael'i whero tin' a'-e-smoril is wholly 
when .1 well f.'dis out of Hie. tho Deputy C'm- 
mivioiur shall consider whether ih.st part 
of tho n‘»«w»ment which repre-e,,!., fho J'W 
fits of irrigation frotn the "cll cl.onld not ‘ v 
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rotitiUctl. If ( 1)0 Iniul ntlarlif'd lo tlio wU 
^'l^nins i\-Jiolly «lirultivnlt'<l, Im -Imll n'smt. 
tlio wliclo ns'ii'-Jimcnt on tlio Avoll-yioliliiiK vritli 
olTort fnim tlio first nihi Imrvi-st in wliirh ftio 
troll \rn.s otit of tuo. If til’s Iniul ntlnrlioil 
to tlio troll continnoi to I'o niltiv.itod tvith 
tin' nil! of nnotlior tvoll, or of ooimlr., riror- 
iloovli or lornl r.iiitfnll, lio slmll Kiro mioli n 
jvmisMiMt, not ovcoovliiif; tlio *111(11 tin.totiMl on 
tlio proiiti of (lio irricntion from tlio troll, 
as lie ooiisidori fit trhli rt'fort'tiro to nil tlio 
circiinistniits'i of tlio lioldiitc. Wliori n troll, 
of viliirlt till' n'tsovmont Iinr Insoit ttliolly or 
I'nrtlr romitto,! rindor this nilo, is ni’.nin 
hmiinlit iiiln tlio, tin* a's'O'im'iit romittod, 
or roioh I'ortion of it nt tlio Dopiity Coniiiii'i- 
tionor -shnll roo fit, .slinll, tiiilors if is ^'nlit^o ^ 
tindor n protortivo Ions.'. Ik* rointpoiod trith 
. fiort from tho first rof>> Jinrro't in ».-liin 
(ho troll is in n'o. 

Xofo Tho'o nilos npply nl'o to jlinlorj. 

I tmiild oxtond tlio'o nilos. in tlio first insinno^'. to 
tho districts of Dora (Jlinri Khnn. ^^n^.’tfTI 1 ^,:ltrh, ^^n!- 
f.sn, Minntrnli, .Ihnnfr. Monfftomorr, .silinlipiir, (iiijr.rt. 
OnnjmiiTr.sla, I,ithon', rort'rojtoro nnd llis'or. Tfioy 
ihmild not ho opjdiod to trocts irnpotosl front pt-ri'ii- 
rtird e.rnrtls, ns thor" tho tr,-!l is oflon nhnndnnol ho. 
c.ruso irrisrotion front tin' cannl ninhos tho entps snfTi. 
ciontly siscnro. S'or rctnild I npply Ihom, in tho first 
instnno.'. to distrirts trith niort' o'rfitin r.-tinfnll. ns in 
sitrh tr-tcis ’flio troll is often not norkod in pood yonts 
end is ninintainod rhiefiy as an insiimnco attttin*t son- 
tons of droti;dit. 

TI-.o introsl'iction of snrh n ntlo srotild of conrjo 
ontail rnmo lo*' of rovonno on fiorominont, ns tro 
jhoiiid l.aro (o remit rovonno on rolls tliat fall on! 
of nso atid conld rmi intpo'o now rovonno on now trolls 
tiritil tho poriod of ixomption had oxpirod, htif T 
tronhl r.»V fiororninont to nos-opt (his Ims rathor 
than cor.tinno tho hanh nnd nnsympatholio policy of 
rralifins roronne from nhaiidonovl trolls .tnd harron 
fioids. Jn tho vtid too tho cnin troiild ho proalor 
than tho loss, Iwv.snto tho slnhinn of trolls tronhl ho 
cro'.tlv onconrapod. if tho landotrnor troro *nro (list 
ho trotild not havp to pay art nsto^smont on his tvoll 
in Toari in trhicli it is onl of trorlf, nnd hooatiso (ho 
pitch of a'sessmont on trolls oonid ho safely raiso. 1 , if 
tro troro stiro that tho roroniio svonM ho romittoil 
trlion tho troll was nliamlntiod. Tt is no!, hmrofor, 
wjitfli n vioir to nn tiltintalo incronso in Iho rovonno, 
hut in tho nnmo of jnstioo. (hat I tirpo this roform in 
oar arsAtrmont policy. 

G. Tho nilot for (ho prnnt of loans nndor (ho Lsml 
Tniproromont Act havo rooonlly hoon mado tnoro olas* 
tic, nnd nlthonsh they nro. I think, capnhlo of further 
improvomonf , they nro no! (ho ohiof ohdnclo (o (ho 
tnoro ponoral omploymont of mich lonns in oxtondiiif; 
irriaation. Tfio cln’of hindrance is (hat tho fJnvoni- 
tnoTil Trill not provido safTiciont funds to inoot tho do- 
inands of tho pooplo nndor tho prosonl mlos, nnd ro 
loop .ns (heir pro'ont ro<iniromon(s nrs not mot. it 
rooms of litflo «»o to propot.a fiirilior niodificnlions of 
(ho rnlos. Tho Dopnty Commissionor of Dolhi (oils 
wo ho has applications for Us. W),000 (nlnri. Tho 
Tahsildnr of ono t.ahsil in MiirafTarfrarli has anidica- 
(ions for Us. CO.OOO. Tho .‘rotdoment Ofiicor of Dorn 
Ismail Khan conld disposo of Its. Cfi.OfKl n year. IhU 
tho money is not foriheominp. Tlioro islittloonooiir- 
npomont to the people to apply for loans when they 
h.nvo to ho told that thoir applications nro approved, 
hilt cannot ho prantod lK*cnuso tlioro nro no funds. 
Jforooror, (t is very h.sd financo to stint (Iioso prniils, 
apart nltopollior from tlio proat honofit (o Ooroni- 
mont from tlio oxfonsion of irripntion in tiKimntn 
orlinncomont of tho Innd rovonno nnd immodinto so- 
onrity of tho crops. Tho Diinjah Gorommont has 
Ft- rnr prtrlrn rs't m practically tio had dolits nnd 
Taiiro roirstion roiiry Is clcnrs nn nnniinl net pro- 
tht ronl'ii. f,t 0 f do , 000 n yenr on 

this hrnnch of its moncy-Icndinp hnsinoss, so that, 
npnrt from, more fitntcnmnniiko connidcrntions. 
motives that ironld nay Kolfisli linnkors ahonld 
induce Government to ndvanco nn much _ monoy 
for land improvements ns tlio people will take 
on tho present tonrw, I would tirpo .that 'cn 
lakhs of rupees per annum slionhl ho plneed at the 
disposal of tho Punjab Government for advances for 
land improvement, nnd that this sum should ho made 
arnilaWo every year whnteve.r ho tho demands on 
Government for famino expenditure nnd other lonns. 
If Deputy Commissioners and people knew that their 
requirements tinder this head would ho repulnrly mot, 
tho demand would bo sternly nnd miicli preater even 
than it is. And it should not ho difliciilt to finance 


Ftich loans when' tho.v pive, ns they at present do, a 
certain rotiini nf O'} per cent, per nmimu. Until tlio 
(liivornmoiit can find the fiiiiils to iidvance on llie.so 
(orniv, there .seems little use in askinp them (0 mnko 
tin* tortus more lenient. I desire, however, npnin to 
point out how rirofitiihto nn oxtoiisinn of irripnlion 
\v means of tfio'e loans is to Government, apart 
frnm tho iiilerost roceirod. If hy mnkinp nn mlrancn 
of Its. POO we oau induce fv latido'viier ko make a 
welt, (hen after the expiry of the twenty^ years' 
period of excmplinn, (ho hind revenue can, in most 
districts, he enlmncecl in censideratinn of (he existenro 
of the well, hy nhmit 11s. SO per nnnniii, so that 
idllimiph Gorernmoiil will pet no return from its 
loan, Ollier than the interest it claims, for twenty 
yeapi, it will (hen pet, hy way of nn enhancement ot 
Innd revenue, n return of over fi per cent, on its loan, 
the capital of which will, h.v Hint lime, have heen 
rep.sid: so that it would he a imro finnncinl pain to 
(iovenimeiit in ninny c:v.os to mlv.meo money for such 
imprr.vriiient fn-e of interest nllopether. It we iM 
Ime the inten'st for t'vcnty years, hiil would after 
the twenty years pet 0 per rent, on the loan (nlrendv 
repaid) as lonp jvi the well lasted. Apart from those 
purely (iiinnoiiil mnsiderntinns there nre the morn 
penernl considerntintis that the constnirlion of irri- 
pntiiin works ronMeri (he crops more i-ooiire. increases 
the proiliire of the country nnd makes the people 
in.aro nhlo to endure the eJTcrli of droiipht. I reoom- 
mend therefore that where the Inmlnwner.s nre not 
wdlin.p to take loans nn present terms, nnd after 
Gnvermnent has found the funds to meet the demn'ids 
of thoie who iieivpt the present terms, the oiler of 
le.sni wltlmnt interest he made for the mnkinp of 
wells whore (lie DepnI.r Commissioner is ^.alisfi'-d that, 
they iioiild he worked nnd would he useful. IVlien nil 
dnmniiils on fIio*e (enita had heen met, if then* were 
farther funds nvnilahle, it. would in rome parts of the 
province he nllimntely profitnhlo to OovemmenI to 
make ndvnnres on condition that, when tho we'l is 
made and workosl, a portion of the ndvanoe will he 
ivriiten nlT, hut I would net, offer ndvnnoos on these 
tenvs until we have «,alisfio<l the domniid.s of those 
people who are willinp to take loans without, any such 
inducemenl. 


The peltry of mupension nnd remission nf Innd im- 
provenieiit loans in the I’linjnh is fnirlv liheml, hut 
it mipht perhaps he (aid down more elecidesily (hat 
when tho improvement fails nf^ if.s ohjert, owinp to 
, , , , , the misfortune nnd not to 

cJrTM'',,. rovapance of tho 

horrower, the loan ahouhl he 
recommended for remission. Tlie fact that tho 
cinniint of such lonns written off ns irrerovcrnhle 
is loss than a linlf per cent, per annum poes to show 
th.it the policy in tin's respect is not fiiiflicienlly lilieml. 
I think that in no case should eompoiind or .penal 
intsrc'l he exacted. This favours too much n‘f tli.i 
hom'pa, nnd the Collector’s powers of reenrerinp the 
lo.an nnd interest ns nn iirrcnr of land revenno pivo 
qui*,* siifiicient security. 


Tho period of repnvntenl of a loan for n well mar, 
wider the present nilcs, he extended to twenty .vears. 
which is quite lonp enoiipli ; hut in practice it is 
felilom extended over twelve years. I think that or- 
t'in.aril.v it .sliotild ho made to end with the period of 
ovemption, ko Hint ns soon ns the loan has been repaid 
the landowner will hepin to pay the enlinnceil land 
revenue. The necoiint .should ho mndo simpler, tho 
hi.rrmvor heinp told mil.v hoiv much he must, pay every 
harvest, in even rupees for so many years withoiil. 
heinp tronhled with details of principio and interest, 
■n’liero the Innd revenue nsse'i.snicnt fluctiintos with 
the crops of each harvest Hie realisation of iiistnlmenfa 
of the loan alioiiJd ho mndo to fliictuato in proportion, 
FiO that what tlio landowner has to pay each harvest 
m.ay ho proportioned to liis ncliinl income from his 
crops. 


Koivirt e( tnUas Vaait’C 
CnmmU'b'’, JO'l,' rnra. ai7,i' 


If tho Gorommont will nmko nvnilnhlo .sufflciont 
funds, it would bo ndvisnblo to dopiito a spocinl <ofiicor 
to po round t'o tho difforont 
districts nnd ns,sist tbo 
Deputy Commissionor in 
malcinp loan.s. Do should Imro o.xpcripneo in jiidpinp 
of tho enpahililios of land for irripntion nnd should 
bo cmpniyprotl, when ho has satisfied himsoJf that 
a well can and will ho profitably mndo nnd worked, to 
disburse tlio monoy on tlio spot nnd draw up tho 
necessary papers witli as litllo delny nnd formality as 
possible. If tliis were done, I boliivo tlio demand 
for such loans would prontly incronso. It mipht at 
lo.sBt ho tried, nnd if it did not siiccood mipht he 
stopped boforo it conld do much hann. . Tlio officer 
slionid. Imvo nttncliod to him a. subordinate export 
with horinp tools, to nscortain, froo of osponso to tho 
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landowner, what the subsoil and underground water 
supply are like. This would save much waste of money 
in fruitless attempts at well-sinking. 

C. I have in my note on the Irrigation of the 
River Valleys of the Punjab pointed out how much 
tho population of those valleys has been injured by 
the opening of perennial canals in their neighbour- 
hood; and how it is incumbent on Government to 
take measures for tho maintenance of their prosperity 
by extending irrigation to their lands at the capital 
cost of the canals, and urged that (1) a grant of ton 
lakhs of rupees should be made annually from Loan 
Capital for the improvement of inundation canals and 
(2) a complete survey should bo at once undertaken of 
all the river valleys of tho Punjab. 

R . — Canals of continuous flow. 

7. Wlioro^ a canal has been made to irrigate a 
tract in which the rainfall is scanty and tho under- 
gr.cund water-level far below the surface, as in the 
case of the Chenab Canal, it makes rnltivation possible 
where it was impossible before, and tho whole of the 
produce may bo credited to the canal. Whore, ns in 
tho case of the upper port'on of the tracts irrigated 
by tho Lower Bn.n Dnab C-anal, Sirhind Canal and 
Western Jumna Canal, it irrigates la^'ds provions’y 
culiivated by rho aid of tho local rainfall and wells, 
it makes tho crops more secure, it enables ihem to he 
matured with l^ss labour, it increases ‘ho yield of crops 
on lands previouslv unirrignted, and enables a larger 
area of crops and bettor qualities of crop to be grown.. 
Per instance, sugarcane, rice and w.hent are grown on 
larger areas, and tho actual value of tho crops pro- 
duced is enormously increased. 

On a canal like the Chenab Canal which irrigates a 
comparatively rainless country, the yield, oven in a 
year nf, for tho tract, ample rainf.sll, depends almost 
entirely on the canal, and tho demand for water 
and area irrigated, fluctuate little from year to rear. 
On the Sirhind Canal, on tho other hand, the li"bt 
soil of tho tract commanded produces wonderfully 
nood crops in a year of amnio r.ainfall, wlthont irriga- 
tion, so. that in such a year tho demand for water 
and riio .area irrigated by tho canal fall off in a very 
marked degree. In n year of scanty rainfall irriga- 
tion greatly increases tho yield and tho demand for 
water is brisk, while in a year of drought in the 
Perozopur, Hissar and Eohtak districts irrigated by 
tho Sirhind C.anal and tho extensions of tho Western 
Jumna C.innl, nothing at all would ho produced, 
were it not for tho canals, and ovoty drop of water 
av/jilablo is eagerly utilised. 


8 annas to about Rs. 1-S per acre, his net 
incomo liM nsen from Rs. 1-8 to Rs. C-S per acre. 
I heso tracts (Jliang and Hafizabnd) nro about to have 
revised and tho opportunitv will 
probably be taken to secure a portion of 
Ihwo great profits _ to the State. In the lower 
portio^ of the Sirhind Canal whore the soil 
IB light and the population scanty, Government 
realises aboufc 11s. 2-8 per aero actunily irrigated, 
ana so far has not realised any on-nors rate or on- 
hancement of land revenue, • hut as tho P.szilk.s Tahsil 
IS now under re-assessment, tho land revenue is likely 
1 - largely enhanced. Tho Jnndon'jior used to 
rea.ise from the tenant about six annas per acre under 
cultivation equal to about eight annas per acre Imr- 
vosted.. Ho_ now realises (besides tho occupier’s rata 
winch IS paid by the tenant) one-foiirth of tho gross 
produce, or about Rs. 4 per acre, so that his profits 
j’*"'® yfity greatly inoroasod. In tho upper p.art of 
^ho Sirhind and Bari Doab Canals also the rents 
paid by tenants to landlords on canaT irrigated lands 
have increased much more than in proportion to the 
payments made by them to Government. I am .strong- 
ly in favour of securing to the State, whicJi lias by 
the expenditure of its capital constructed those canals', 
a largo share of theso enormous profits n'ado.by land- 
lords owing to the introduction of canal irrig.ation, 
and I think no opportunity should bo lost of doing so, 
whether by enhancing tho occupier’s r.ates, enhanc- 
ing tho land revenue or imposing an owner’s rate. 


8. On tho Clienah Canal the whole produce is duo 
to tho canal. Its value may ho estimated on the 
average of a normal term of years at Rs, 2o per acre, 
taking wheat ns tho normal crop giving ISf mnimds 
per acre at Rs. 2 per maund. In a year of drought it 
will givo 10 maiind.s per acre at Rs. 3 a maund or sny 
Rs, 30 per aero. 

On tho lower part of tho Sirhind and ’Western 
Jumna Canals on an average of years the produce of 
the land is increased bv canal irrigation from about 
r.s. 5 to about Rs. 15 .and in a year of drought from 
nil to Rs. 20. In tho upper part of tho Sirhind end 
Ilnti Doab Canals where cuHivation by means of 
wells and tho local rainfall is possible, the vnllio of 
the crops grown is increased by canal irrigation in 
a ncimal year from about Rs. 15 to about Rs. 30, and 
in a year of drought from about Rs. 10 to Rs. 40. 

T. On the Chenab Cana! tho rates are levied on tho 
area nrtunlly irrigated for each harvest. _ Government, 
the owner of the land and canal, realises from tho 
folonists altogether about Rs. 5 per acre irrigated, of 
V nith Rs, 3-12 is considered as the price of the p'.atet 
(occupier’s rates) and the remainder land rovonae, rent 
and cesses. The colonist, when he does not cuUiralo 
rbe land himself, siiblol* it to a tenant who usunl^ 
pai-s him half the gro«s prmluce, besides paying half 
the wnter-r.ates. The nvcr.age income of the colonist 
from the ’Icnanl in such a rase is at least Rs. 12 per 
acre, leaving him n net profit of about Rs. T per ncre. 

On lands owned liy private individuals the occupier’s 
rates cb.srged amount to nbont Rs. 4-t per acre, tho 
cultivator jmys the owner oae-thinl of tho gross pro- 
duce, 7 'Itii the water-rate, and the owner of th» land 
pnvs to Oorernment one nt;teo per irrigste-1 acre *« 
ow’ner'.s r.ste. As the v.shie of the prrxluce has been 
increased bv the inl-oduct on of canal irriga'ion frooi 
about Rs, 8 to Rs. 2' and the owner’* share has ri*en 
frnoi one-fourth to oue thinl he get. from the tenao». 
ioRlead of R*. 2 about Rs. I esides the oeeupiers 
rate, and ns his p.srjnenlstoGoTerr.m.snt hare tneressed 


10. Tho cost of constructing water-courses from tho 
c.inal-distributnries to the fields and of prepuaring tiro 
land for irrigation is gonorally borno by tho landlord. 
It is small in comparison with tho profits of irrigation, 
and landowners Imvo littlo difiiciilty in finding the 
money. -In tho rare cases in which tho ‘tenant inriirs 
tho expenditure ho would bo entitled to compons.ntion 
on ejectment. 

11. On tho Wostorn Jumna Canal great injury w.ss 
dono tho soil and to tho health of tho people h.v 
cxceasivo irrigatjon, and by tho bad alignment of 
the canal which intercepted tho natural drainage and 
gave rise to wator-logging, to spread of salt cfllo- 
rcsconce and tho provalenco of fever and spleen tfis- 
caso. But of recent years tho canal has boon realigned, ' 
tho drainages opened up, and oxcessivo irrigation dis- 
couraged, with excellent results. Tho nvils formerly 
complained of have boon very much diminished and 
tho condition of tho soil and tho health of the people 
greatly improved. The pcrenni.al canals moro recently 
mndo liavo boon carofiilly designed, and theie evils nro 
nowhoro serious. There nro signs that incessant cul- 
tiv.ation without tho aid of mnniiro is exhausting the 
fertility of tho soil but not to any alarming extent, 
nnd tho only feasible cure seems to ho n more exten- 
sive use of manure and the growing of less exhaust- 
ing crops, wliicli tho cultivators will no donht learn 

in time. Tho introduction of canal irrigation into 
ji formerly dry tract is generally followed ly epide- 
mics of fever, for which there seems no remedy except 
perhaps the gradual discouragement of excessive 
irrigation where it is found to exist. Tho people got 
ncciistomed to it, nnd would rnther liavo the fever nnd 
the irrigated crops, than escape fever nnd suffer from 
semi-starvation. 

I am of opinion that wo sliould go on extending our 
system of canals of continuoirs flow hy damming the 
rivers hy means of successive weirs, nnd spreading 
thoir waters far over the dry country to the south- 
east; and that hy gradually di.scoiirnging exeenire 
irrigation in tho upper part of tho commanded anus 
VC should extend the hcnefits of canal irrigation over 
as inncli nvnilahle good hand 
as possilile nnd indtlce the 
people to Riippletnenl flm 
canal irrigation by sinkin;; 
and working numerous wc!'«. 


Per mr nsit on Tatniv Irrt- 
fsltia I’c'Icj In the Pai:J»t. 


C.—Conali of •inlrmitlent f.etr, 

12. The inundation canals of the Vunjnh, on whiri< 
so large a proportion of tho cultivation in the potith- 
wcit of the province depends, nro drawn from th" 
I’linjab rivers in the summer re.ison when their ri'-e. 
due to tlic melting of the Jlimalnyan mows and the 
rainfnll on the lower hill*, makes it n'l'Cnifde to dr.s* 
off a portion of their flomls srithont the aid of ft 
nrrms the river. In an o^lilmry year they remm»n<v» 
to flow almut the middle nf ,\pril, and cease to flo’' 
the middle of 8„j)tember, hut the dates ef_ r<«- 
rnenpement and cc-niation depend on the rneltit!;; e. 
the *nnw» and on the rainfall in the distant hil’s and 
vary in the one case le-twcen the It'h Jfsrth an-t <h.e 
10th May, and in the sjlher letwv-n t!*- Is' <f 
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nml llto l!!t, of Odolx-r. Tlio c.innl lionil 
H (liift n; fdoli n love) flint ivlim tin* rivor Kifoi, 
Wfttor n\i!! ilciiv diivn tho r.nml, wliirli is cin. 
strnf.’.vl flint nflor niiiio tlm unfj.r n'miniuiilH 

till' (-oiintrnr, fi'iiirtiim's on Isitli f.iilcs. mil nmr,, ospo. 
rinlly Iwtinvn it nml tlio rivrr, l>y nii'.-uis of ivnlor- 
roiir>i-v, tnl;on off fnim tlio cntml'. ofton liv im'roly 
ilniRiiiK n luMo in tlio I'nnl: without nnv' iinuonn- 
oiitlot. 

Ifl Till' yn-.-.tor pnrt of tho omiiitm- irriKnfoil hv 
iniimlntion o.tfinN Int n vory mii.iK rnlnfnlt, nml I.tt'f 
for tho r,mr.!< i-.otiM ptow nothini; nl nil i-xoniit n 
fmr norn'^ on irnttotN'-il tvolli. Tho loittiim iloo*. no! 
<!oj'Onil rory imirh on flm IchmI rninfnil. ri!|hoti,.h 
olii'i'rHino *-honm tin itu-ro.vo tho yiolil n^lp^v^t^hlv. 
Tho nvorni^o vnliio of tho i;ro'i protl'iCo of Intnl irricn’l- 
olI I'T fliovo rnnnls without tho nid of ootU innv ln^ 
iofirnn'ot! nf fli. IT per nrn>. fho nholo of w'hirh 
‘hnnht In' irv>;i!.\! •<> tho .xi'totio.' of tlm rnnal. 

1 !. If tho r.m.nls rotntnonoo to llnw Into, Ih.-ro Is not 
tioio to 'ow 0.1’. ton nml imliyo. which nn' tho ino.t 
v.'.hinMo ontmnn coip. ttrmrn to miy jtrc.s* oxtoot on 
tho'o r.nnnU. If tlioy ov'.to to flow o.sriy, tho iiutmini 
rfnp«- o'/fhor, nrnf fhorv' /. no tnof.Miro on tr/nVfi f,t »/m- 
O'ho.ii oml i.thrr niiitor on'J's. 

lo. A lf>rj;o nn a is irrijtato.! hv tlio-o rnn.st. with- 
out tho Bill of nclls nml !• ^ym-rnlly put iinilrr rotlon. 
imiinn. I'liH'-'.. pnlo-i n;u! otloT "nnttiinn rror... Imt 
it i. mn.-il to ontphiy ih.o Inter .upplu-s of o..nnl u.ntor 
in Iiioistonidi: !;irv:o nrvns of hand on which |n -nw 
who.nt, h.irloy nr.d other n inter crop., nml to nia’iin' 
them l-y irriitntir.f: tliem n.M_ ilinn'p.h tho nint-'r hy 
iiieati'. of titiir.i'rom- wcl).. Wore it not for the mH-', 
thcio cnnnts iMOild pr.-ltice pr.ictic.illv t.ntliinfr l.iit 
ntt’utrvn erop’, nnd their va'iio wmiM K' |e-.M<no.! hy 
half. It is r'l-cnti.nl, !!ier«fort', to en(»iiir.'.i;o the cam- 
«tr.:'-1ion of welN in ti.'rli n frr.rt. ntn! thi< (s jti'ner.itlv 
easy. n» tho nmlor.'ronnd wn1< r letvl in n t:,-,r t withTi 
o arh of ofi initr.d.slion rnnal i- m riernlly within fh* 
fee* of the »i!rf.*.re. .Hid n nia-onry noil rati K- iitndo 
for H'. A'l't or It-, nnd r.m ho worlod hy Mii.nSl nitd 
cheap hullorl;.. 

Ifl, 1 haro piren timl'T l.T on o.tinmto of tho nvor.ieo 
vatnr of crop, irripate-l f.y e.^nn! nfoiio. Tho nver.n;;- 
vnlilo of mill' irnpn’.e.l I'O’.h ly rannl r.tid v.oU may In 
estimnteil fii It', I'O per nero (..sy 10 tii.Hliitls of wlio.nt 
at !t«, ;! per mn’itid) n.nd practir.ally tho nhohi of thK 
tuny ho rreditfs! to th.o r-itial, as witlunil tlio rniiat 
in.'.nr of the wells wntiM fall ont of wnrl:. A» nlre.-dv 
’ahl," the outturn nii’ r.nry iiimh in ;i ye.-ir ot 

drought, nnd nny fnilin;; oft in tho outturn nouhl ho 
cnufiterli.-ilanrod liy n ri’r of price. 

17. In Mult.vr and MurntT.arf.arli tho catinK oro 
jiinn.aptvl and pr;ictiral!y onneti to- fiiivcnimorit, tiiid 
until lately {ho clo.arruices ntltillallr ri’'iuirotI were 
done hy tho irriij.itorti thoriivdr<-< tindor an orpain-ed 
Sy-tOm of ttatllto I.alieilir, hut .at tllO f'S' lit iraetlle- 
inent of the Midtan di'tricf this lysteiii has Ixv-n 
nlioli'ho], nnd now tho irric.ntors pay to foivernm'-nt 
watcr-rate-s chntT;e<l on tlio tiintiirod nn'.a of irric.atetl 
crops, nnd c.vcrnftino nhniit Its. l-J per nere. Jt is 
proposcil to innho n slinilnr chaiipt. in Muriiffarcarh, 
.and {hero tho wnfor-r.ato will proh.ahly ni'crafto nlioiil 
I’o 1 per itinturisl ncro of irrii’nlesi crop, 'lliis will 
onlinnrily l>o paid hy tlip toiinnt. Tlin landlord in 
tliw tracts almost invntialdy t.ahca a share of tlio 
jirtyluco hy way of rent, nvornitiiif; nhoiit Oiio-lhird of 
the Rm's pro-Iuco on land irriitafed hy tlio r.ati.al niotio 
and nhoiit niic-fourtli on land irripnha! hy Ixitli canal 
and well. Ilia net profits, after oIIowinK for cost of 
jnaintcnnnrc, nro nlxml Hn. 3 per r.cro on jiwid irri- 
gated liy caiinl alone nnd Ih*. d on land irrip.ated^ hy 
canal nml well, nnd lie pays in land revenuo to CJor- 
ernnient ahout fin. 1-1 on the nveraf;o. The whole of 
this may he considered n.s duo to Uio cniinl, ns without 
tiio cnii'nl tlicro would ho practically no crop at all 
in .such iv tract. 

On tho .Shahpiir inundation canals (ho clearanco is 
done at tlio cost of Government and a wn'.or-ralo of 
Ida. 2-8 per maturod aero is ttikon. llc.sides payiiif' 
this, tlio tenant pays tho landlord oiio-foiirth of tho 
t'ross prodiico ns rent ciunl to about Its. 3 per ncro 
and the landlord pays to Govornmnnt iiix_ annas fixed 
land rovonuo per ncro on tho total ciillivated area, 
and oifdib annsfl wator-adrantsgo' roroniip, on tho 
matured area, tho total oharRO boinp equal to about 
Uo. 1 per acro'of matured crops, so tlint includinR tho 
watcr-r.ato Govommonl realises about Ils. 3 8 por aero 
of matured crop, on land which would produco it nl- 
tnoflt nothing, woro it not for tho canal. 

Private canal-orrnors Inho one-fourth of tho gross 
produco aa tho price of tho water, bosidcfi niio^foarlh 
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ns ronf. This is equal In nhoiil Hfl, .3 por nlatiirod 
ncro. They tiay Gnvonimont 8 niuins per maturod 
ncro ns rovalty, which leaves (hem a very liniid'iomo 
profil on llieir cniillnl oxpomliltire on tho canal. 

IP. Ill .MuUnii (ho wntor-coursca from the caimlfl 
lire itfloii very lom; nml require a vorj- heavy oxpomii- 
turo in iinnnnl rloarniico. Whore (ho cs.st’ is groat, 
it is defrayed hy the landlord, whore (iinnll, hy tho 
lenaii!, who pays a lower rate of rent in eonsidorn- 
timi of his l.nhniir on elenrnms'. A .similar cmiloin 
prerail' in .Mitraffnrgnrh, hut there tho cost of clonr- 
niico is not so great. 'I'lio most crying need on thoso 
canals is n bettor M-dem of di'drlhulnries which 
Would olivinte nil this niinilnl waste of Inhoiir. 'J'liia 
i.sii be given only hy Oovornmont iiml ahoiild U.svo 
been gis’on by tJovoriimont long ago, 

H>. In romi. places over-irrigation lina lo<l to svafer- 
lo.T.iug nml tho (qits'.sd of p.slt_ cniorcso’iici', hut 
rvreiit experimciils in the dirie’iai of risliicing irrl- 
r.stiiiM in such tracts have grentiv diininisliPij (he evil, 
ihir instnuis., the civil )ilntiiiii of fslmlipur was r.tiflering 
seriously from water-logging which loi! In the colinp.so 
of several houses, but wlirii irrigation had been rm 
illiri't) the |< Ve! nf the >i>!ih-n:n>lini} iraier Ml. 
Siiiiil.irly, isiiind the town of Piiinnwnn in the 
.Mii.'.siT ir.’.srh ilisiru l. ixro sivo nro-irrigniioii had 
c.atiscsl periotis water-legging nnd upread of salt elllo- 
r."<eiire, but now that le-s water i-. mppliesi In the 
tieiglil-iiirlKMHl, these evils have h-en greatly milignl- 
S..1. In remo phovs the cultivators take too mueh 
Winter for rirs> ciillivntion nml on eiihaiieement of tho 
w c.I.-r-rntss rh.srgiHl for rice has Ihn'ii foiirul lieneficini, 

I think that in most plnr.-s i( is qtifio pmsihlo to re- 
slucs' w .'.fsT-leggiiig am) the «|>re.sd of salt etiliiri'scemo 
l.y reducing the wnler-siipply, nml that thir fdinitld 
gem relly Is- iloiie wlmre these nigns of over-irriga- 
tion nppc.sr, even nitliolig.h it may mean tempornty 
barddiip to tlie irrigators. 

It is n is.mnion isiiiililnint timl. laud which has heon 
rnliit.ited for -erne time with tho niil of canal irrign- 
tieti dcts-riorati”. in privlnctivw i.ower nml there ia 
‘ouie frnth in tho n--s‘rtiou, but I believe it is greatly 
ex.aggemtc-I, nml llml after a certain limit has been 
i.-aftiisl the |iri>-lm!i\e |iower of tlio anil remains 
f.iirJv fTin-t.snt, f prripllv trben* the wiinl water, as 
it iifleii dmi, hriiig- witli it a quantity of fertilising 
■ill. (This ia cpccially tlio cns,. with llio water of 
tlie .lh<-]uiM river which is famous for iln fortilo rill.) 
The only n-mr-tly for the detsTiornlinn is tho iiioro fro- 
rpient <i-e of niaiiure which in griidunlly liccoming 
more s-'imnioii, csjiccinlly wlicis’ wells nro tundo to 
supplement canal irrigation. 

20. .^fnny of the inundation oaiinla of tho Piinjnli 
lelong to fhiveniment, and their niainlennnco and 
r>‘pnir. nre managed hy the Irngnlion Depart moiit, 
the nnnnn] <s>>l lieitig nlaiut. ono nipeo per ncro irri- 
;;atcd. In Mulinn mid .MuriifTorgarli the nnnuni 
rh'.aratics'S liavo hitherto been done liy the irrigators 
iimb-r the twiitnil of tho Irrigation Department, hqt 
the eystem wna wnsleful and ililntoiy and led to many 
nliii’j's, nml is now in proecas of nbolition, nnd on 
Iho e raiinbi also the clearmices vs-ill in future ho dono 
by ii.aid labour, a rash rale being cliargcd for Iho 
Water. On the reror.i'poro eyntem of canids, tho 
clearances nro done bv tho irrigators, .\nd tho Bvatem 
srorks fairly well uuuer tho aiiporriaion of L. nlnva 
Das. but I think that in time it will have to inako 
way for the nioro usual .system of elenraiico by paid 
liiliotir. Ill private eaiinls generally tho elonrnncei 
are done nt tlio cost of tho cannl-ownor, who ofton 
gel -I the irrigator) to work on them at a low wage. 
Vnihalily the actual cfcil in cn.sli to tho cannl-ownor 
it not over eight annaa por acre irrigated. But tlio 
clearances nro ohon neglected or bndlv dono, c«pcci- 
nlly where tho cnnnl-ownerB nro Iintl jaanaRors or 
r-iiarrol among themsolvos. For IhiB nnd otlior roasonii 
iog.islnlion giving Oovornnient heller powers of control 
over private eannlit is urRontly required. A Hill for 
tho purpose has boon under conaidorntion for moro 
than ton yearn, nnd fhoro noiv aoem.s eomo hope that 
it svill nhortly ho paasod into law. 

21. Tho Forozoporo canals woro noniinally conslnict- 
od by tho irrigators, hut tlioir labour was organised 
hy Colonel Groy, tho Deputy Comuiissionor, nnd his 
HHcceasors. A numhor of tlio canals in Sliahnur woro 
mndo hy pris’ato persons, nnd sovoral of them nro 
svoll inanngcsl, tho owuiora realir.iiiR without troulilo 
ono-fourtli of tho grosa produco from tho irrigators 
ns tho price of tho svator. Othora nro badly ninnngoel; 
tho supply of water is very irrogulnr nnd disputes 
frequent, nnd it would ho to tlio ndvnnlago of all 
eoncornod if Oovornmont cojild take over tho manage- 
ment of nuoli canals, hut it cannot do bo until tho 
Act ahovo alluded to in parmd. It lias, liowovcr, 
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acquired some of tlie amallcr prirato canals hy pur- 
cliase, and amalgamated them ivitli its own canal sys- 
tem. 

22. I am not in faV-onr of encouraging private 
persons to construct further canals'. Experience 
shows that their management is rarely satisfactory 
and that ■ it is much better in the interests of the 
land-owners that Government should make the canals 
and have complete control over them. I should en- 
courage the construction of a private canal only where 
I despaired of getting Government to construct it 
within a reasonable time, .and then only on condition 
that Government should have full power to step in 
and assume the management whenever it -thought 
proper. 

D. — Tamils. 

I have no recent experience ns regards irrigation 
from tanks. I do' not think it can he practised on a 
largo scale anywhere in the Punjab, except perhaps 
in the Gurgaon district. 

E.— Wells. 

I have made some remarks about wells under liead 
A. 

34. In the Shahpur district the depth to water 
varies from a few feet near the river to 60 feet or 
more in the centre of the upland tract. The average 
depth may he t.aken as 25 feet, the average cost of 
construction Es. 300, the .average dur.ation 60 years, 
the average area attached to the well 84 acres, and 
the average area actually irrigated and producing 
a crop in the year 25 acres. Eor the whole South- 
West Punj.ab, where wells are assisted by irrigation 
from canals, the average depth to water may ho 
taken as 20 feet and the average area of crop har- 
vested as 2o acres per annum. The w.ater in all this 
part of the Punjab is raised by means of the Persian 
wheel and generally depends on percolation, and is 
rarely liable to fail seriously or become too saline, 
though in a year of prolonged drought tho supply 
is not so plentiful ns in an ordinary year. 

35. In these comparatively rainless tracts a well 
makes it possible to mature a very much larger area 
of crop than could ho watered by means of canal alone, 
especially in the robi, when it is common for a largo 
area of who.at to he sown with the aid of tho moisture 
left by tho last floods of the hot season, and matured 
bv means of irrigation from tho well, which is work- 
ed all through tho ■winter. A certain limited area 
in the immediate neighbourhood of tho well is manured 
and produces two crops in tho year or "a more valu- 
able crop, such as cotton or sugarcane, hut a consi- 
derable area has to he sown with turnips or other 
fodder crops for tho support of the well bullocks 
through tho winter. 

3G. In such a tract on an average of a term of 
years, a well matures 20 acres of crop worth about 
Hs. 400 where, if there had been no well, hut only 
canal irrigation, tho crop matured would liavo hcon 
only 12 acres worth ahoi:t Rs. 160 and whore, if there 
wore neither well nor canal, there would have been 
no crop at all. On tlio average every well at work 
in the soutb-wost of tbo province (tlioro are over 
70,000 of tbom) adds crops worth Rs. 250 per annum 
to tlio produce of tho country. 

37. In those tracts rent is Tisu.ally paid in tho 
form of a share of the produce, the most common rate 
of rent on laud irrigated by wells being onc-fonrth of 
tho gross produce, while on lands not so irrigated 
tho usii.al rate is one-third, the produno on irrigated 
land being so much greater that tho sm.allcr fraction 
gives tho landlord a larger nnionnt of rent. Tho 
nrerngo value of tho rent on land irrig.ated bj- canals 
or river-floods only may bo taken at Rs, 3 per acre 
and on land irrigated also by wells Rs. 4 per aero, 
after allowing for cost of maintenance. 

As already explained, a now well p.ays no onbanced 
land revenue to Government for twenty years. Tbcrc- 

Mr.lt.ni SrUInncMi Kfport, after it pays an increased 
rarai;r3pii 34. assessment of nbont Rs. 20 

per well. I Imvo in a previous part of tliis note 
pointed out liow profitable to Government is the 
construction of n well, and bow Qoveniment might 


profitably grant a ialcnvt Joan of Rs. 300, free of in- 
terest, for the construction of a well, which, althouali 
it wmdd pay no o^anoed- revenue for 20 years, would 
thereafter pay Government Rs. 20 enhanced revenue 
equivalent to more than 6 per cent, on' tho capital 
expenditure, which by that time would itself have 
been repaid, and equivalent, as Colonel Grey show^ 
in his note., to 20 per cent, on the c.apitalisefl loss of 
interest. It is for this reason among others that 
I recommend that ten lakhs of rupees .a year should 
ho placed at tho disposal of the Punjab Government 
for loans for the econstmetion of wells, even if those 
loans have to bo made free of interest. 

38. It is frequently the case that a cultivator has 
doubts as to the proper place to sink a well owing to 
ignorance of the quality of tho water and the nature 
of the strata, and it is not uncommon for money and 
labour to he wasted in digging' for a well or even in 
ftctually constructing it in a place where it is aRcr- 
wnrds found impossible to work it to advant.ago. 1 
am of opinion that Government should appoint one or 
more experts to go round with boring tools from dis- 
trict to district and bore for w.ater wherever it is 
proposed 'to giidt .a well, free of cost to tho landowner. 
This assistance would he welcomed by tho people, and 
would save the waste of much money and labour. In 
some places there 'is a substratum of hard clay which 
the ordinary well-sinker cannot penetrate, and tho 
expert should have strong boring implements to onablo 
him to pcnetr.ato such a stratum. Tho adv.cnfagcs to 
Government o'f an extension of well irrigation arc so 
great that I think the cost of such boring onerations 
should be met from Imperial or Provincial Funds. 

3D. I am not in favour of any extensive constrHc- 
tion by Government of wells in land which is privately 
owned, as I think the wells would ordin.arilv ho more 
cheaply made and worked by the owners of tlio land 
themselvef! with the aid of takavi. Tho plan might, 
however, ho tried Where tho people will not take 
takavi_ and are willing to let Government sink wells 
in their land, on condition of their paying tho enhanc- 
ed land revenue at once. If Governi’nont at tho cost 
of Rs. 300 can sink'a well on which it will realise im- 
mediately an enhanced revenue of Rs. 20 per nnnjini, 
the tr.ansaction would be finnncinlly profitable, besidps 
its 'indirect advantages. And there is no -harm in 
trying tho plan, whore the pooplo agree. 

40. Temporary wells are not usod to any groat ex- 
tent oS^copt close to tho hods of rivers and in the 
ITinb.alln, Gurgaon and Robtnk districts in low-l.ring 
valleys where tho wafer is near tho surface. In such 
tracts they are, so far as they go. n valnahlo pro- 
tection against drought. In recent years of scantv 
rainfall their construction h.as boon onconragod with 
gro.at success by tbo grant of .small sum.s from R.s. 10 
to Rs. 60 por well free of intorost, and wiiorprer their 
construction is possihlo, snph advances should ho 
frcoJ.v given and indeed in time of famine pressed on 
tlio people that ns large a food supply .as possihlo may 
bo rni.scd. 

In conclu.sion I venture again to urge — 

I. That ton Inkb's of rupees a year sbonld bo 

placed .at the disposal of tho Pnnj.ah Govern- 
mont for tho encnurngenicnt for the emi- 
stniction of wcll.s by means of — 

(a) grant of loans on present terms; 

(li) gr.ant of loans on low intorost or free of in- 
terest; 

(c) conslniction of wells nt Government expense 
in privately-owned Inmls; 

(it) employment of a spocinl agency to dislribiife 
loans and to boro for water. 

II, That in addition to tho stuns roqiiirotl for the 

mnintonnnco of existing iniuiilntion canaN, 
a sum of ton laklis of ropees a .yc-'ir ho 
placed nt tlio disposal of tho Pnnjah Gov- 
ernment— 

(o) to ennhlo it to corapleto tho survey of the 
rivor valleys; 

(h) to ho expended on the constriietion, exfoiisioii 
and inifiroroment of imindntioii eanal.s. 


Col. S. L. 
.Jacol). 
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Colonel S. L, .Tacoii, Into of tho Rnnjnh Irrigation Department. 

(f.*/ May 1902.) 

. Paper oi\ Irriijation amt Famine Prcvnilhn in the Vunjah. 

Rp.nrAToav gr.StAUlcs. past are mrrcly for the jmrpnse of ot.tainiro {hr mcrilel 

It sliould t)C fully iitider.tfood that the feir nltusians moral for the future, anil eeriainly iwl (or I hr vur-- 
xchich arc made in this paper to (he difects of the jme of finding fault. 



BKLKGTLU KVJDIiNCE. 


Iriiijalv'i] is o iicir aim' Kkiicc, itiu! {he 

(■•iMuffr ij, iu>{ that mirlaha have bern imiilr, but 
that Ihci/ hut'e nut been for inure niifrir/i'iij ami iiiuie 
.'rfitdlj. '/hat (he treatil a/ the J'linjab J ti iijiilinii 
JleiHirIrient M «i tplentlhl une is tiute fatty dc/.iuiiT* 
fciJynJ an all haiulr, tinif the fair ubjeet of l/iii f'ti;>cr 
ii to reeh to bfre/.t that Ve/mrimeiit, amt to rciee 
the (,'ofeinrncnl amter ichieh, aiut the j’ro^'fc aniumj.k 
a-ht'iii, the irnJft .<j cnl (he best yeart of his life. 

3. .1. n'tro'jHtt. — ^'rn<’jily jo.ir,-. tlic J'ditjiili Jrn- 
KJiticii Doi'.irtiia-iit «[\s t!ii>ru'.i(;lil.v Oiscrvtlitrd. 

Tlio Wc'torn Juiniii* C.iUn! irrij^ntioti «»>. fiilliii;; 
toHor liinrr. .Miu'!i of tJio <X)Uiitry irri^imod «as 
IntvJiiiDj- Kirroii, ifiul ijjjufimis to tlio JuMilh «>l fii! 
pcoi'io, o'ving to it-i 'V!»(or lo,:);i'J. 

Tljo H.-iri Doal) Ciitinl, tfitli in.o.iy nulic.il ticfoct», 
flioHivi litilo or no proniiio of whnt it tioiiltl lu-como. 

Tiio i-irliitul C.itinl \v3-i lunrly rx-atiy for op.'iiiii,;, 
but it bad iMt-ri vory xxi t!y* ncx'OmuInk'il iiiIonm 
v.ax vx'ry i;ro;U in umouiit, niitl tlicrx' rtvliicd no lii-ro 
of its over Ivinj; n paviui; onux'rn. 

Tilt'' Sr.At Itivor t'.inal ooii-truclioiit proatly |i:iiii|i- 
ervil by f!io .Ifpbnii rnmp.‘n»:ii'', oat dritgtciii)'. i'!i oft ft 
Jittb' tiro.''ptx-; of {1 p.oirI roium. 

No largo proji-c'.-i v,oro tir.inn out, lor it li.-.tl 

a furxy.o’u' otiui'Ui't'on ilint, oithor tboy woulit 
not pay at all, tir o’.-o only oftor jo )om(; n |>i-riihl tliiit 
it Kns not oorth nliilo to pj to fo c.ri-.it an oapcii-,'. 
'f iH'rtiorx" if "O'- tliat all lliat «a- txniti'ini'boftl m-i-' 
ibrot.' tiny liltlo prt'jtxds vi:,, tb.o riidhnat, tbo l/nn r 
.Sobajl am! i’,ua. am! t!i" Itaniiiagar projoc! tat Ibf 
gonu of cbo prvH'Ut Chnuab Catla! wax Hu ll Calltal), 
'/hr prfJrnf line . — Noir all tbix !■> rbaiip'd. 'Ibo 
Dipartruont ix tbormntlily acfrtx!t(<“J, ntul in « im.'tt 
propetxnis comlition. 

Tho \S'i'?!< rn .Imnna Canal ba'i Ina'i! va-tly oiLtfinb'.l, 
its siorit ilcffotii A'lnoJifa], an itr.m''n‘o Ixwn to dry, 
thir^'ty tracts, it., irrigated ari-a nearly doutdo obtit 
It tntxl to !.a! in tlx var:y daya. 

The Hari JJeab Canal !ia» ai-'i iuUf!i oxts'iid'd, it*, 
irrigated area nioro tlinti xlouldcsl, its dek-cts rcmovisJ, 
and tl’.o tnnnl liigWy pKvpcrtiux, 

Tile {jirliiiid Canal, of ininu'ii-c ta!in' to ibo laifa' 
tract it wtntaands, is payiti;: o!f it i amviri of inter- 
OH, and giving a good ritum. 

Tilt! .Sna*. Itivor Canal o. bigbly prit'iu rotik, lU in- 
torc.'t paid off, and iscxllcnt returns aro nacivnl from 
it. 

Tivo Clivnab Canal is biitoly finisbed, ytt tbix dorcit 
it travenci' is already llooniing us n garxlcn, and the 
IirL'jtx’t n mancllous invs-stiuent. 

Tlio Jlit'lura Canal is just opened, and irrigation is 
optning out ivitb great rapidity. 

TIiu Sidhiiai, tbc Loatr .*:obag and J’ara, as ivell as 
the inundatioa c.inals, arc all doing aell. Tlius, all 
is cbongod. 

ff. 'She /titnrc.— Xho ijncstiou arises, v.-Jial nlxiul tho 
future ? 

Has ibe progre.es in ibo past nearly i xbailslod till 
capabilities of tbe Mtuntion, or arc tbere tlill Jioss;- 
bilities of progrc'ai as great ns tljat ivbieb lias already 
been aceomplislied i* llavo all tile problcitl'i a liicb pre- 
sented f Iienis'‘ivoj bex-n already tolvcd. or nearly ko, 
or arc tbere wore dilficiill problcius nivaitiug tolutionr 

To tbeso questions it is believed the aiojacr U, that 
undoiibU'dly tbere arc iitill vast possibilities of pro- 
gres'i, and great probleiiw to bo solved, even more diffi- 
cult than tlioso already rolved, but full of promise. 
Also, that it is possible to inube— 

(1) tlio I’uiijab more tbnn ever tbo granary of 
North India on tbo ouo band, and 
l/t) thoroughly famine-proof on tbo other. 

‘1. .S'copc uf ihtn jiaper. — The object of this paper 
is to give the ivriler’H opinion np to tbo ebiof csssn- 
lials of tbo problems to bo solvtxl, and tlio 'vny in 
tvhieh the required objects can best bo rrorked out, 

5. A firel essential. — The fiwt ossontial is a pro- 
found belief in tbo possibiliticrs of irrigation and groat 
boldness in attacking tbo problems, it is duo to tbo 
lack of this belief, and to tlio caution ivliich 1ms so 
often cliaractoriscd tlio dealing xv,illi the questions tliat 
have arisen, that tbo siiecessos attained have not 
been ci'cii greater than they are. 
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(1. .ill illusitaliuli, — f,<'t us look at one in'.;laneo. 
Tbo l-lieiiab Canal is a iiiiirvellmis project iiiul a tre- 
im-ndoiH Micceks; nevertlieK--s, it is boldly niaintained 
tbnt if hits a great defect, iciiieh in duo to too great 
eaiitam, mid tins is that (be canal bend was not 
pliurd liigbor np tbo river. Can tins be proyed.*' 
'Vo a ill lux'. 

Tbo ovtoiisimi pnijeet of tbo Chemib Cminl iras 
tinder preparation 11 years ago. TIu' weir was in pro- 
gies'i mid tlio position of tlio liead was therefore' fixed; 
idl that tsnibi tlieit bo done was to irrigate all tbe land 
tbnt (siiibl 1)0 tvmmmubsl from timl lieiub iiio pro- 
jeet tuo. iitxordiiigly proparisl to embraisi all land ixim- 
iiimided, of aliielt tlio .spring level was at least iO 
fis't bi'loa- Ibo Mirfais', Vet t'ven tliis was coiojidered 
tim W’ld II project, mid a portion of tbo eominiimtcd 
are.a ivai. eiit off before it wan N'lnctioiusl. 

'Vbat, bowisfer, liroi been tbo actual lesiiltl' iViiy, 
not only lias ilio are.i eat- out. lax'ii lal.cn bad: into 
tbe 'ebi'me, but iibo the fiirilier limits liroi. proposed 
bate I'ceii (m-rii.o-x'd, and every bit of land under 
ts'iiiia.iiid, even a-, lar ii' the lid lix't .spring level limit, 
leu broil brvUjtht into I hr irn, gated an-.'i. 

Why Is Ibi'f,'' .Iii-t bee.iiise tlii' progres', of the 
•ciciitx' ol irrigation ubieli liie. been attained render 
It po- lido for a giMui M'liinie id water to irrigate so 
imuii iiioro tb.'iii it Used to do. 

I'eii si-.irs ago 1 acrx'. of anmiid irrigation 

liom <ho a.iter ol llio t lieiiiil) nicr aan |ininoiiiiced 
t<“> bigli mi e-nmalo, ami cut doan to l,l(fU,tW. 'J'o- 
U.iy uu- t fill 1 l.iigilii'T ol tbe I'liiij.ii., speal.ing at. 
Ibe .s.'<>.iily of Art/', .-.a}', :.',bW,U(.K) eau bo ilouu uitii 
tins Mitiio water. 

Now, eiea wb'-ii .dl that is pos-iblo bus been done 
III Ibo w.iv ol bringing all iiotentnilly eommiimlisj land 
un ii-r aitoal loiomaad, will it bo siillieienl Cer- 
tainly not. tbily a lew more exlen.'ions ar»' possible, 
and ibo prveat boperiiilendiiig laig.iaeer longs lu- 
li'ic riy lo iiave more laml oniler isaummid, lor bo 
lei-s fo plainly that, do wimt be will, laj cannot (tet 
unylbing l();o o)ioo;;li lainl lo r''.dly bring out tlio 
putvatiiilitio) id tbe available water-supply; and it 
tills IS lell now wuli a iMiml not Inlly eomjdetej mid 
t.itli imnb improienK'iil pa sible, it is certain timt it 
will 1)0 felt (ar more acutely yo;ir by year, and tlio 
liiisiake of not bavin;: jait tbe lieatl liigber up when 
lb.- tMiial was lirsl com t met id will bo accentuated, 
for tlm MKbVXJ or l,lKW,tiiJU extra acrw of good irri- 
gul'k' laud, wbicb would then have bwii commanded, 
aro jusl wbat I'' wanicsl lor llio iiroper utilization ol 
Ibe available f.oiqily of wat'-r in ibi' C'lienab river. 
Tins would, of tsmrse, linvo niado llio project more 
tx»'tly, blit, it certainly was tbe ngbt thing to do. 

It, may llien be raid for tsTlain tlml, sooner or lator, 
anollair wvir will have to be built higher np, mid ii 
subsidiary canal made to take up this tract. Tbo e.x- 
peiite involved in tbe weir mid in cro.S)ing drainages 
will ixTlaiiily nut pri.'vont Ibis txiieme being carried 
out, but bow far better, if tbo po'Sibilitic.s of irriga- 
tion oonbl bavo been ioreiceii and the bend placed 
farth<>r up in tbo first inilance. 

Jlow iinportnid, tlieii, to lake large views of tbo 
lubjtx-t, and always to bear in iniml that wbalovor 
duties have bo-n obtained fixim llio water in tlio 
past, it IS perfi-elly eertnin (bat far greater duties will 
be attained ill tbo fiitiir.'. Tbe waste, even in our 
bc‘.t eamils, is still enormous, to laueli .so that it is 
duiibtfiil if ooe-tliird of tbo water entering t!io canals 
reaclies tbo liobls irrigated. Tlio waslo from cv.sporii- 
tioii is trilling; it is tlio wa.sto from absorption wliicli 
is so great, mid this latter waslo is eapablo of great 
reduction by improvements, nay, if if trcrc u'orfh 
tihile, it would bo possible lo alinosl elimiaiito it. It 
may como to this ouo day, lliougb it is a far cry at 
present; novorlboless, ab.soriftion can be greatly dimi- 
iiislied, and iinprorcmonls in other ways will yet 
greatly iiiiprovo dntie,s. Tlii.s must ever bo borne in 
mind, otborwiso llio iicliemes will never bo bold 
onoiigli, and miicli regret enu-sed in ibo future. Tlio 
lt'3.sons of tbo past will bo in vain nnle.ss it is soon liow 
greatly tlio present stniidpoiut can bo c.xa'edcd in tlio 
tut tire. 

7. A sccoiiil essential. — Ta attack llio problems in 
(Iio best w'ny they must bo taken np bn a very broad 
scale. They Hlioiild bo worked out an a general way 
•)j’ llioso at llio bead of affairs, and Ibon tbo deliiil'i 
filled up. TIio proper way i.s to work from llio genoral 
to tln^ particular, nud not tlio other way, though 
this principle ]in.s not been observed in the past. 
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8. Illustration of the above . — ^As an illustration it 
may bo asked — 

“ Is it not true that tho extensions tb the original 
projocts oi tho Western Jumna, tho Sirliiud, the 
• Dari Doab, and the Ohenab Canals, whereby tlieso 
canals have attained to tho moasuro of coinpJoteness 
which they possess, have in almost every case been 
brought about by the importunities of tho local offi- 
cers (Superintending Engineers as a rule), and not 'by 
tho orders of Government?” “Is it not true that 
these extension sohcnios wore in many cases delayed 
for months and years because it was said there was no 
water for them, and that the vested rights of tho old 
irrigators would not bo maintained?” “Is it not 
also true that in every single caso tho oxtonsions, when 
carried out, havo more than justified their oxistonoo, 
have injured none, havo benefited many ? " Let tho 
Government now take tho initiative and, recognising 
tho great possibilities in this work, oncourago its 
officers in tho work of oxtonsion, realising that year 
by year canals, if properly worked, can irrigate more 
than they did before and that extensions, internally 
or externally, are tho voiy breath of tho nostrils of tho 
canals, and mthout them a low stagnant condition 
will bo reached and very likely retrogression sot in. 
Rather lot every bit of irrigable laud bo searched 
out and arranged for. Let a bolder policy now take 
tho place of the former caution, for ciporionco has 
shown that this can bo safely douo. 

9. /Some hindianccs. — ^I’wo hindrances havo been 
already alluded to, viz., the fear of thoro not being 
enough water, and the fear of infringing on tho rights 
of tho old irrigators, and it has been shown that these 
fears havo in no single caso that actually occurred been 
justified in practice. They aro in truth far too great 
a bugbear, owing to an imperfect sense of tho poten- 
tialities of irrigation. 

Some other hindrances which exist as to extension 
on a large scale may now be mentioned, os the ground 
will he thus cleared. 

(1) There is the fear that the inundation canals 
will suffer if too much water is abstracted from the 
rivers. 

As a matter of fact, all that can bo abstracted by 
the permanent canal will afi'ect the inundation canals 
only to ai slight extent. It should, however, be clearly 
understood that inundation canals can'ilSver be allow- 
ed to interfere with 'the development of the country by 
permanent canals. The inundation canal is an ex- 
cellent device in an early stage of civOizatiou, as it 
enables good results to be attained very gaiekli and 
at slight cost. 

As, however, civilization progresses, it is found that 
inundation canals are crude OTpliauces, that they can 
only take a little water wlTen the rivers aro high, 
while the rest must pass on ; while there is little power 
of regulating the supply, and, moreover, the canals 
often dry up prematurely. 

Hence in a further stage of progress they must be- 
come more like the permanent canals and be 
served with weirs* built across the rivers at intervals, 
one head serving many of these canals. The supplies 
will thus be properly under command, and the fear 
of too early drying up will be obviated. 

(The only thing that will have to be carefully 
guarded against is that the facility of obtaining sup- 
plies from the rivers does not lead to over-irrigation 
and water-logging.) 

There need be no fear as to the construction of 
weirs across the Punjab rivers, even the mighty Indus 
itself will eventually have to submit to being bound, 
it being clearly uudersteod that it is only a question 
of time ior the remodelling of the whole system of 
inundation canals. 

(2) There is a complaint in some cases that 1110 
abstraction of too much water from the rivers will in- 
jure the navigation. 

This objection comes mostly from Sind. But here 
again it should be understood that it oanuot be 
listened to. The waste of water that would be necessi- 
tated by keeping up navigation is out of all proportion 
to its value. It would be like keeping au_ elephant to 
draw a go-cart. Navigation on the rivers in the 
Punjab or Sind is doomed, and it is useless to tiy 
and save it. Navigable canals do not answer in 
North India, and traffic will have to be by railway. At 
the same time, wood (and perhaps boats) will be able 
to <x)me down the Indus most likely for a long time 
while the river is high. 


10. Province to be looked on as a whole ^Another 

most important principle which needs to be received 
IS that the province is to bo looked at as a whole. 
Hitherto this has n'ot been don©, but each scheme 
has been looked .at andopondently as oomplote in itself, 
and it liad to stand or fall on its own merits, apart 
from its relation to the improvement of the province 
as a whole. 

This has ITamporod progress much, especially as re- 
gards irorks not charged to “48— works not charge- 
ablo to revenue,” to got money ftfr which has bean an 
exceedingly difficult task. 

Tho province can never bo properly developed oh 
those linos, and it is most essential that it should be 
looked at as a whole, and the vested rights of the 
people as a ivholo bo taken into consideration. Thus 
the abundance of one part will be used to remedy the 
deficiency of another, tho state of th'oso who have but 
a precarious subsistence bo more regarded and the 
ninolioration thereof not allowed to bo prevented by 
the vested rights of the few who aro well off. 

This will bo further enlarged -upon later when deal- 
ing with tho Western Jumna Canal The principle 
is merely onunoiated now. 

From what was lately said by Mr. Preston on the 
occasion referred to before, it is understood that tho 
question of giving a more liberal treatment to minor 
works is before the Government. It is Imped that 
tliis matter will be dealt with dn a very broad spirit 
indeed. 

11. General method of dealing with the problem as 
a whole. — The ground being thus cleared, it is possible 
to take a general view of the principles to be accepted 
in dealing with the development of the irrigation of 
the province (and beyond it) as a whole. It is main- 
teined that these principles are as follows ; — 

(1) Use if possible all the available water and do 
not let any be wasted. 

(2) Spare no effort to irrigate every bit of land 
u’hich needs irrigation. 

Water IS to North-West India what its iron and 
coal aro to England, or what gold is to the Transvaal, 
but the greater part of the water still runs away un- 
used to tho sea, and on the other hand much land lies 
barren and waste, or exposed to famine, which could 
be watered. However difficult the problems may seem, 
they should be boldly attacked until it can be said tfiat 
practically all the lands that need water have been 
provided for, and not till then should water be allowed 
to run unheeded to tho sea. 

Nor is there anything in these problems which would 
be so excessively costly that a prosperous and wealthy 
department like the Irrigation cannot afford to oany 
them out, and 'the ultimate result will be the far 
greater prosperty of the province (or provinces) aa 
a whole, than if a more cautious policy be followed. 

12. The application of these principles. — ^Let us now 
see how these principles would be applied. 

Generally speaking, in the north and west there is 
a plethora of water and (at all events in the Punjab) 
too little land, while in the south and east fhere is 
too little water for the land. We will examine this in 
detail in connection with each main river, for once we 
get to any distance from the Himalayas and beyond the , 
fertile belt with good rainfall, high spring level, and 
'many irrigation ivells, there is but little water avail- 
able except in the rivers, though there aro exceptional 
eases which must be dealt wi'oh specially, such as the 
districts of Gurgaon and Gujrat, and other parts. Also 
it is not proposed in this paper to say anything about 
the extension of well irrigation,-though it must always 
be borne in mind that it is a most excellent thins for 
suitable parts of the country, and it should be en- 
couraged in every way. 

13. The Indus. — ^Beginning from the north-west cor- , 
ner, the firdt river is the Indus, with a volume greater 
than that of all the rest of the Punjab rivers put to- 
gether. 

The Sind Sagar Doab, even if it should all prove 
on examination to be irrigable, will take but a minor 
portion of this volume, and in order to prevent the 
present great waste of water it is necessary that 
every bit of land in Sind which can be irrigated suoula 
be provided for by canals from thrs vast volume. 
What the area of the unirrigated land capable of irn- 
gation in Sind is, is not lorown to the writer, but, how- 
ever great it is, in all probability there is far more 
than enough in the Indus, after the Punjab has naci 


* Fiom ttiiat Ml. S. Preston, C.I.E.. Chief Engineer, I.B., eald lately ot tto Society of Atis In tondon, it ivoaid appear fhaf eomotUnj of this 

already contemplated, . * 
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I? o 
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Jr St. ?■;? I’fv.E, I* fs,ij.,; ,*,• t!,n .‘^•.■ntr fd Aft", 
«; -tE- ,E E* _ i;;Orf‘. '.*.o ft fttEf »I;n linvi f***(! 

.■■ *. !’e tf.st'-.'j .-.s p;,'.' .*.; ly 1*1 f.v!,' (bo rtritor 

:s .5 I’tf-.l if it c^.', 1.0 n’.j ns c.nrb, but (;r»t,to.t 
f -r t’.f s.-.Xn r.f tr'.E tf,.-.'. It (, o-i, fttll it trill r,ol 

l.E*. I I s’*" !'* E' t*"*. 

ft'- ?f f. f st (d.-, ***. tl.EtF 15 t o* ll.o Irasl r.EO'! tE> 
f**,'.*; t.E ifftrst** l-r til* (;r-a E-V(l',n nt tb/i J..*ib'Orr' 
Me-e ■■tyt-tS.r It " ; t. -EE,! }!.-.fi l»,..sb fatm), o' 

EE* .ft.' .•*-*. E,, ll.rfo l)f {’•EEE'lf, ftilll |t if 

t.‘ !.'. •! ( .Utt t *• >,*. l.iHtns ,» ibo irnca- 

!'. ., I ,t !’• £••» ta •;.> i!ir?,r*j!!r iij rt tE*). d !),(.; fboIl.afi 
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it iEfr. t,?y If ii! IS siidE-f bivrr dirtini, ofid it 

"■■ ;M t. • I'.frat Itattrr to n.Miy' tl-o f'ari tfosb 
{■,•.• s' n.’;j*.'.*:E*ri to il.o toiEn of .^fll'^•.!(;El:;;E-ry itenU if 
I E-'*l !•*, It vimM o Esn Iee, tbj.;, tfi\f»'>‘t (v.nro 

.'.-rE'E i! r.*;r,:i,-.! irfi;:ft>..*:i. 

o'" *’ '■ f.iEf-.t;*’ !ffi,,'s'.E'.t nff.! on ilijt osnal ffotn 

f‘*-.*'-r •*. tiRt i'>i,t»'El FEfE-E, Fti.i {Mm l""tjd>f 

|E. li'tiEi) it 7 S'>, 1 '*.), Of .m ti-.irrv-.v.e of liter 

■Jbff.' «i:i le f-.ri ilifl. nlty, IbeteforE', it) ilnpMVinR 
ie-.lsr,,;:;;,; tl.r* r-.!isl tf He ceI b") Kiid extendinj; to l):» 
ri'.-;:t st.‘-'> I, Eirti if, 1*1 i.'!Jit: 0 ;i, nti eslrn nre.a ja 
tair-r: i:;, tii iJ.n J,.i>,rirrt dittriff. I’nt tbe bM"."! olTirfn 
on tb'ir irE-ttb-, h!*,*! it it p.ntitnntefd that tJiit trill 
E »■;, f,,, ii*i;!E., M'ltl.o i' ntiy injintiro to tbo jtrevnl 
irrij-ato.'s, 

.Veto tl.E, fEilirr dm* t> Ibe Jfii.sb tbe nett' tMtial li.aj 
I'E !•*,;. It lltic.stsfj; tbe I* E,t tb,. tlifle tlUy Mill In*. 

b-.i|i}VEe.-* tb.B tit tf r.tiihl l.esij m tlio Itnvi wetn lOme- 
t’lttrn mar Uie* i,ti| of tin* S'obu JltciitHE, tben Riicb 
i» |!.<* s’.opEE of tfiE, tviiititry (Eni'nrtin Muitivn tlmt. Uio 
ir.'iftl tio'.ild ilimbtlrss bo iiblo to imcnti' by tlio 
time It it'-.ebrEf tbo toirii of .Ntniifc.oimiry, tvbich i« 
nil ibnt 1 " iiE-E-o-stry, anil Ibis part of tbo arlieino tvoilld 
r.i.t Ih* rottly, * 

If*. T/.e r’/iETi'ib /<! yf< 5 fi Oliniitt'l, — Sow n» <o tbo 
rbniitiE'l front IIiEE CbE>iiali l<i tbe Itnvi, nil Ibat trill 
b*. ttE't'E Esrry Mill be l<i pto*** fbe tlityHi rn*iet'*'§ tirfbere* 
nl.<nitn d'ittn (be main lute of (b« Clionnb Cnnal, 
tliE-n nbinc tbe (Itii'nirn Ilrnncb till it re.ncbea n point 
opponfo the point on ibn Jliivi mIhto tlmt river imirl 
liEE rv*.icbE*E|, tut'.l (ben irnd.e for (bat (loint by llio 
a 1 ion«*st. rmito M'birb tbo cirnim'.tnncr*! will ii 1 !i>m\ 

As to tlio main lino of tbo (.’lieiinb iiotliitiK ivltnleror 
is reEitiired ns ll.VOO eti.i.i CEi n ill bo nddotl on, mid 3,000 
will 1,0 ni'><i fiiV off Ity tbo iiovi’ obannofs ivliicb brine 
in tlio Jbeliim irnter. 

Tlio (tii(;rtirii llrnnob will biivo to bo onlarfiod fo 
r.irrj' Oi'' extra . 1,000 cti.'.er'i flos.s tbo volitnio required 
for tbo irrinnlion nt tbo tnil wbicb will bo wipplind 
by tbo noiv channel, i.e., if (lio iieir cbnnnel did nor 
atop utiort of llio Oii/;nira JJrnnoli). Tlio nbnohttoly 
iieiv cimnnel from, tiny, Jliieliiiinn on tbe Gupairn 
Brandt to tbo Jlavi, will only bo 1!0 milea or bo long. 
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Punjab, wliicli is subject to famines, and tl>o amoliora'- 
tion of its condition is perbnps tlio most urgent c:ucs- 
tion of all. 

Tbo Western Jumna Canal irrigates nuicb of tbjs 
tract, and is invaluable. But even witb tliis canal 
there is a grc.at deal that is sadly needed for the im- 
provement of this part of tbo country, and many diffi- 
cult problems biivo to bo solved. 

The tract in question embraces tbo si:: districts of 
TTmballa, Ivnrnnl, Delhi, Gnrgaon, PolTlalr, and Hissar, 
and parts of P.atialn, Jhind, and Nablm States. 

Its first desideratum is that it should bo secjired 
agivinst famine; the second that its general condition 
should bo improved. 

The Umbnlla di-strict has the best rainfall and many 
veils, and 'is already secured ; therefore nothing need 
bo said about it, oscopt that vhat vill bo said with 
regard to the torrents in dealing vrith the Knrnnl 
district, vill apply in measure to IJmballa. 

The Delhi district is so veil irrigated by tlio Western 
Jumna Canal, besides li.aving a bettor rainfall than tbo 
rest, that it, too, may bo looked at ns secure. 

25. Gurgnoji- didrict .. — Tlie Gnrgaon district must 
be treated by itself. It cannot bo dealt vith from 
the outside. 

It has already a system of rough but_ fairly offoctivo 
irrigation vorks belonging to the district. 'Wlint 
is vanted is that this system should bo much im- 
proved and extended, and money should bo freely 
furnished for this purpose. It should not be expected 
that those vorks will furnish a largo return for the 
expenditure, and tbo district has not capital enough 
fo'r the purpose. 

Mr, Maegregor, tbo District Engineer,, is fully 
capable of draving up a thorough sebemo for the pro- 
tection and prosperity of tbo district, and vith the 
help of a subsidy from Government, and money lent 
on easy terms, this district can bo thoroughly secured, 
and made to flourish in a high degree. 

26. TFe.'iiera Jwnim Cmial.— For the rest vo must 
look mainly to the Western Jumna Canal. 

This canal has a curiously chequered history, and, 
vhilo the oldest, it is far the most hackn-ard of all 
the Punjab- canals. It has been pntclied and repatch- 
ed, a bit nev boro and a bit nov there, hut alvays 
tacked on to the old, and thoroforo never vhat it 
should be. This old canal of the Moguls had every 
defect a canal could have, and thongh vastly improved, 
is very different to a properly constructed and design- 
ed canal. Tho Government system of accounts hits 
this canal very hard. The nominal canital account 
is about ISO lakhs of rupees, though half tho canal is 
still in its primitive condition. The cost of, say, 
patches No. 1, No. 2, and No. 3 is all charged to the 
canal capital, though Nos. 1 and 2 have long been 
superseded; and a brand nov canal could liavo been 
made for tbo amount of the present c.apital. Any 
commercial business vould bave carried out the im- 
')irovements by means of a sinking fund or redeemable 
debentures, and left tho c.apital small. Even now it 
would be far better for ,a large portion of the capital 
to be vritten off against .surplus profits, vblcb were 
so largo in the old days, going back say about 60 years, 
and .altering the accounts accordingly.* 

It may be said that it is only a question of accounts, 
and it does not matter. But it does matter, for tho 
overloading of the capital account has .a bad effect on 
the improvement of tbo canal. 

27. Peculiar conditions . — What "adds to tlie difficulty 
of the problems connected vith this canal is that tho 
seasons are so unequal at different periods. Thus 
from 1870-71 to 1894-95, a period of 25 years, there 
were only tvo very .dry years, viz., 1877-78 and 
1883-84, and very fev even fairly dry ones. Most of 
the .years vere vet; that is, over the area embraced 

• by the old unextended canal. 

Since then there have been seven years of drought 
Or famine, occurring one after the other. This greatly 
increases the difficulty of dealing vith the oirenm- 
stanoes. In the first half of the last decade (1890-1900) 
the cry vent up all over tho canal — “ Wo do not 'vant 
your v.ater, ve only vaut drains.” In the -latter 
half— “Wliy these drains? — ^We only vant vater.” 

Unfortunately the last extensions vere only just 
being carried out' bvhen tbo drought began. Had 
they been finished a fev .years before the drought, the 
irrigation would lautomatically have shifted its centre- 
from the wetter tracts traversed by the old canal, 
Where year after year the demand for water was 
so slight, to tho new and drier tracts of tlio extensions. 
If after that the drought had occurred, the relief at 
famine time would havo been f.ar greater than it was 


(Ihougli tho famine would have been very much 
worse but for these e.xtonsions). 

28. Hissar 'district . — Tho fainino fell with far the 
grofitcst sm-oriiy on tho largo Hissar district (as big 
as Yorksliiro), whore tho 'distress was greater than in 
all tho rest of tho Punjab put together. 

This di.strict has five tahsils, and there is some 
irrig.ation in all of thorn, but irrigation from the late 
extensions at tho tail of tho Sirsa Branch 
from tho Hnnsi Branch and from the Bliivani 
distributary, wore not fully developed, for tho 
ro.ason given above, for owing to tho great demand 
for water on tho ono hand and the frequent cutring 
of the bnjiks_ on the_ other (this was worst on tho 
Bliivani distributary), it v,as very difficult to got v.atei 
to tho tails. _No doubt somotliing is being done 
now in tliisl dircotibnj but directly the old order 
of sen.sons returns, it will bo possible to work up tlie.se 
extensions to a thorough state of cffioioncy and bring 
out their full vahio. Besides this, it is necessary that 
the rest of tlio laud under command in tho Hissar 
district (leaving out that part which is altogether 
too sandy) should also bo taken up for irrigation. 
This area is not vast, but if it is irrig.ated and the 
former ca:(cirsi‘oiis fully developed, tbero can bo no 
famine in Hissar and no great scarcity. The situa- 
tion would be saved. 

Tho chief unirrigatod and irrigable tract is the 
one which would have to bo roaoliod through tlio 
Jhind territory from tho Butana Branch, which must 
bo enlarged. On no account, liowevor, should this 
distributary bo m.adp Until tlio Jhind Durbar ebn- 
sont-s to tho condition that it should be wholly a 
Britisli channel and nil tlie irrigation bo looked after 
by British officials, and a consolidated rato bo charged 
for riio water, equal to the combined rates paid on 
British territory. 

Even on those conditions tho bonofit to tho State 
would bo so very great that directly it is soon by the 
Durbar that -it must accept tho conditions or the 
channel will not bo made, immedi.ato con.sont will be 
given. Those conditions are those made with Faridkot 
bn tho Sirhind Canal. On no account should any 
other .arrangement bo made vith tho Jhind or any 
other State, such ns tho former one made on the West- 
ern Jumna Canal, which makes tho proper working of 
tho canal impossible. It is like trying to walk fast 
with a stiff kneo cap. It was all right in old days when 
there was more water than could be used; it is an 
anomaly and a blot in tlieso days of economy of water. 

There is some other land to the .south of the new 
Petvar di.stributary which should bo taken up, and 
this would appear to be all, except an important 
part of the Hiss.ar district near Bnrwala, between the 
Pabra and M.ahsudpur diriribntaries, but unfortunate- 
ly this cannot bo irrigated without upsetting the 
arrangements with the Patiala State as to irrigation 
from tho Sirsa Branch. These territorial arrange- 
ments are heart-bre.aking, and oan.als .should bo like 
railways, independent of these differences. 

The c.anal officers should be encouraged to work up 
tho irrigation in Hissar to tho utmost. It is mnch 
easier to irrigate near tho heads of channels than at 
the tails, especially when, as hero, the channels arc 
very long, but it is essential tb.at the water slionld bo 
pushed down to the extremities. The BTiiwani Talisil 
of the Hissar district has practically liad no irigation 
as yet from the "Bliivani distributaiy. 

Every bit of tlie Hissar district which can bo com- 
manded, and is nob altogether too sandy, should 
be irrigated and get its share of water, wlioatlior from 
the Western Jumna Can.al or otherwise. Some of tlieso 
other portions of the district will bo mentioned later, 
and the question of how this can best bo done will 
be discussed. 

29. Politah distnct.-dlhe .-Bolitak district is per- 
haps the next worst district to Hissar, though after a 
longunteryal. 

The Gohana ’Talisil is well irrigated. TIio sample 
and Eohtak Talisil are botli irrigated, and when tlio 
irrigation .on the Bhalot and Bhiwani distributaries, 
especially^ the latter, is developed, then tlieso two 
tahsils will also be secured, and tho .Diajjar Talisil 
will bo the only one left to be troubled with famine. 

This DS not an easy matter to remedy. The land 
is almost all too hi.gh to he watered by the canal. 

The writer has not sufficient local knowledge to say 
how this problem can best be solved, but probaWv jf 
can he done in connection with tho drainages via'® 
mn into tho Naiafgarli Jhil, including drain 
Back of knowledge of details precludes more 
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saidj but witb the rest of the district secured, 
scarcity in tlio Jlinjjlmr Tnlisil cannot bo bad, but 
certainly remedial measures are possible boro also. 

30. Native States in Sonfh-East Punjab . — ^riioro 
are portions of tbo Patiala, Jhind, and Nabba States 
in tbo extreme south-east corner of tbo Punjab. These 
suffered greatly in the recent famines. Tbo country 
liore is vep' like that of tbo Gurgaon district along- 
side, and it can bo treated in just tlio same way by 
local irrigation worivs and tbo damming up of torrents. 

31. Karnal district . — ^Tho greater part of tbo Kar- 
nal district is thoroughly protected by the 'Western 
Jumna Canal. Some portions of tbo distributary 
system, especially tbo Nardak distributary and CTiau- 
tang Bobomo, need developing, like those in Hissar, 
but when this is done the greater part of Karnal will 
be quite raised above fear even of scarcity. 

The other part outside tbo scope of the Western 
Jumna Canal proper will bo separately considered. 

32. Suggestions as to arrangements for the above 
proposals.— It will naturally bo inquired whence the 
water is to come from to carry out the above. 

It is not proposed to attempt a final answer to this 
question, but some suggestions as to the way in which 
the solution can bo gained may bo mentioned. 

Unfortunately the Jumna river does not lend itself 
to canal extension as well as the other Punjab rivers, 
for it rises more tardily in the spring (a great defect), . 
and generally falls more quickly in tlio autumn. 
Therefore, while something might be gained by carr.v- 
ing larger supplies when available, yet the gain would 
be less than on other canals. 

The first thing to bo done is to improve all the in- 
ternal arrangements, bluch, very much, has been 
done, and is being done, but much remains to be done. 
The old irrigators are the worst offenders. Their 
water-courses must bo made straight, and must bo well 
kept, and the land must be divided up into the proper 
plots (hiaris). The eiimbersome and troublesome rules 
on the subject must bo amended, and it must be made 
clear to everyone concerned that the necessary divi- 
sions must be made, or the water wifi be cut off. 
The question is of such importance that it must bo 
approached in a thorough and systematic manner with 
insistence. The water saved by this reformation will 
he a distinct step to the gaining of the end in view. 
Together with this, the standard of maintenance must 
be raised still higher, the channels bo hotter kept even 
than now, and the expense of this high standard must 
not be grudged. It must be home in mind that on 
a defective canal like this the cost of maantenance must 
be much higher than on well-designed canals,* 

With the above there should be a_ great rise in the 
rates for sugarcane. It is the waterings for the cane 
which so stand in the way of the developments im- 
periously needed. 

The combined rates for sugarcane should be raised 
from Es. 9 per acre, as at present, to at least Rs. 18. 
The result will then either be that little cane will be 
grown, in which case the nroblem would be solved at 
once (there would be ample water for all that is wan- 
ted), or else and this is far more^ likely, the area ot 
cane will be much as before (this is the conclusion 
come to after careful inquiry), but the revenue will 
be increased by four or five lakhs of rupees per annum, 
and this, though not so efficacious as the alternative, 
would go far towards solving the question in other 
ways. 

It must be remembered that until the recent drought 
occurred, much land of the Delhi and Karnal districts 
suffered from over-irrigation. These ixarts were un- 
der medical supervision because of their rmhealthiness. 
The spring level was very high, less than ten feet from 
the surface, and the land was impoverished. This 
was in spite of the marked improvement effected by 
the drainage schemes before alluded to. 

The extensions of the canal on the one hand and the 
•even years’ drought on the other have been the great- 
est blessing to these over-irrigated parts. They 
could not get the same water as before because of the 
great demand, and much less rain fell. The conse- 
quence is that these parts have marvellously improved 
in tone, in health, and fertility by the very cause 
which brought such suffering elsewhere. The spring 
level, too, tliough still very bigh, has fallen. 

It is to be hoped that this improvement will be 
maintained and even increased, and that on no account 
will, these tracts be allowed to revert to their old con- 
dition. The people here should pay well for the water, 
especially for the cane, and pressure shoulS be put 
on the people to irrigate by wells where the spring 
level is less than 15 feet from the surface. The amount 


of irrigation alloyed in such tracts should be strictly 
limited, and it should not be allowed at all where the 
level is within 10 feet of tho surface. 

Thus tbo reproach caused by tho unhealthiness 
brought about by tho irrigation of this canal would 
be completely wiped out, while the water saved would 
go to enrich tracts which so much need it. 

33. Further suggestions.— It is believed that by the 
above methods tliere will be no difficulty experienced 
in getting sufficient water to completely develop all 
tho lnter_ extensions on the 'Western Jumna Canal, and 
also to irrigate all the tracts still unirrigated, but 
potentially commanded by this canal. 

Then famine should 'bo for tho Punjab a thing of 
the past, and a measure of scarcity over a very re- 
duced area bo the worst to bo feared. 

It should be insisted on that tho matter be fully 
taken in hand at once, as one of tho deepest import- 
ance. Prevention is much better than, cure. 

Onco it is understood that the thing must be done, 
impossibilities will vanish. 

If, however, it be still urged that there is no water, 
which is really a vain plea, then another suggestion 
is put forth as follows ; — 

There is a most rapid fall between Tajawala and 
Dndapur at the head of this canal, and any required 
amount of power is available. 

Tho canal, in its upper reaches especially, passes 
through a water-logged spongy soil, satur.atod’with 
water, which in places, ns above Indri, comes to tho 
very surface of the ground. 

There is no engineering difficulty in converting the 
power into electricity, and pumping up the water 
from the saturated soil and adding several hundred 
cubic feet a second to the discharge of the canal if 
need be, and returning the water to the soil in tho 
flood season to he again pumped up. 

This scheme would, however, he very costly, especi- 
ally hecause of this, that there would be so many 
years normally wet, when extra water would not be 
required. The scheme is merely put forth as an al- 
ternative in case the first suggestions (whioh the 
w'riter is assured are all that is needed) are objected 
to. 

The great thing is to get the water to tho parts which 
need it so much instead of lavishing it where hut 
little needed and even where it may do harm. Once 
the normal character of the seasons is reverted to all 
will come right as to the widest extensions, if the 
canal he properly, worked. 

34. A Inst opportunity. — IVh.at a splendid opportu- 
nity was lost when the 'W'estern Jnmna Canal was re- 
modelled in the seventies, to have taken up the whole 
commanded area in a thorough manner. Such an op- 
portunity can never come again, and the canal must 
now T)e a makeshift with many had mistakes to the 
end of the chapter, hut ’the minor esJtensions here 
proposed in addition to the major ones that have 
been carried out in the last ten years or so, will do 
much to wipe out the reproach of the past and com- 
pletely change the old order of things, in whioh the 
parts which wanted the water least got the most, and 
those which wanted it most got none. 

35. The tract between the Western Jumna irriga- 
tion and the Gliaggar . — There is still one more tract of 
land to he discussed, and that is the tract between the 
"Western Jumna irrigated area and the Ghaggar, 
including the tract at the lower part of the GliaZ?**^ 
where the Ghaggar Canals are situated. 

This is a tract seamed in its upper portion by great 
torrents, whioh all eventually unite and find their 
vay into the Ghaggar river. , This tract is not m a 
flourishing condition. It is sometimes inundated and 
at other times suffere from drought. 

The torrents have often been ohstrncted in a mort 
uiBcientifio way for rude irrigation, with tho result 
of injured health, blocked drainages, and general im- 
poverishment of the country. ^ 

What is wanted is a clear waterway for the^floods 
and some arrangement for supplementing the mater 
supply in times of drought. 

In this portion are the Samsti District Canal 
(Karnal), the Hangoi District Canal (Hissar). the 
Ghaggar Canals (Imperial). None of these have worked 
to any extent in these late years of drought, and thu 
bit of countiy wants thorough consideration. 

It is believed that it is possible to put this tract 
into thoroughly good order, but it will be expensive. 



'’’’•el' has before been aUaded to. , 

naers.Qodf.bai tho Irripitioa Department woald haro doaa Uht work la a 
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nnd tlio sclioino nnist not bo oxpoctod to bo romuncro- 
tivo i« IV pccuniaTy sonso, but indirectly it will bo 
very jidrnut.ogcous nnd remiiiiornlivo. 

SO. Proposals . — All obstructions should bo tnhen 
from tbo torrents. If irrigation is to bo done from 
rboni at all, it should bo by mc.nns of proper obnnnols 
taking out above properly conslruotod but cheap regu- 
lators, under the control of those who will work them 
properly, and tho channels must be ro-tlng where 
blocked, and parts must bo straightened, 

Tho S.am.sti Canal is a thoroughly sound ono in its 
coucep'tion, but it was marred for lack of funds. ICvon 
as it is, it will work fairly well in normal years, but it 
will fail in bad years like the recent ones. 

TTlint is wanted is an embankment at tho lower ond 
of the ln!:o from which tho canal tnke.s out, with _n 
masonry regulator (a ncedlo weir perhaps tho best)' in 
tho ceu’tro of it, so that tho lake may be nnicli en- 
larged ond deepened, nnd tbo canal made much moro 
efficient. This will ho a groat impmrcmpnt, nnd the 
canal bo much moro worknhle. 

It can, however, ho still further improved. There 
arc at least three months in the year in which there 
is Sparc water in the .Tnnma river. 

Tlioro is a torrent just ahovo Dndapnr, into which 
spare water can bo forced, nnd this water will then, 
partly hr oxi.sling channels enlarged, njid partly hy 
now "cuts, combined with suit-able regulators, find its 
way into tbo Sarnsti torrent, nnd feed tbo lake from 
which the Pnmsli Canal takes ctl (a part being taken 
if needed for tbo Cb.antang sebeme). 

Throe months’ supply c.an bo connteil on,_ niul tlii-. 
is sufficient to make these canals work fairly (with 
less they c.an do but little, nnd only grow a very conrso 
rico), and if in tbo Knmal district irrigation wells 
were" also conatnicted to worh with 'the canals, a.s is 
done on tracts irrigated by inundation canals in gen- 
eral, this tract would bn most flonrisbing. Al.'o it will 
then bo possible for the canal fo be prolonged tliroiigli 
a barren tiurt of the Patiala St-ate into the Hissar 
district near Tobnna. and water a very needy portion 
of the Fatiah'ul Tnbsil. ri:.. flint between the Pirsn 
Braneb and the Tlnngoi Canal, and it would thus he 
inv.alu.ahlo for the famine profccHon of Hi.ssar. 

Lot fc be said as a rough npprosimntinn that the 
Sarn.sti Canal bo enlarged to c.arry 1,200 ctmocs, of 
whicli 350 bo used in Hissar, 200 in Patiala, and 450 
in Knmnl, the rest being absorbed. Tliis would tho- 
roughly secure this tract, which needs a double treat- 
ment, r?:., proper control of tho torrents and water 
for times of drought. 

Tlio channel out of 'the head channel above Dadapur 
could bo made to carry 2,000 to 2,200 cusecs: tbo sur- 
plu.s would be carried on tliroiigli tbo outfall below 
tbo bead of the Sanisti C.an.al into the Ghaggar river, 
and by means tboroof tbo Ghaggar Canals would be 
able to work satisfactorily, nnd tbo Bangoi Canal 
prospects wonld bo secured. Tlicse canals all irrigate 
tbo tbirst.v Htear di.strict, .and will Ibiis do niucb to 
raiso it above ah scarcity. 

.37. Further proposals . — Hiis scheme would not bo 
directly romun ora tiro, but it would bo of great _sor- 
vico. It is ono which in its design nnd constniclion, 
nnd also in its maintenance, should ho entirely in tho 
hands of tho Irrigation Department, for if badly de- 
signed or worked, it would do groat damage. Tho 
two railways also which aro crossed would require as- 
sumnee as to tho maximum volumes of wafer they 
might have passing thoir lines; they will, doubtless, 
need to sfyengthen their bridges, and to Bo repaid for 
doing so. Proper regulations would bo required to 
ensure correct working, and great promptness would 
also be needed to shut off all extra wntor wbeh tbo 
torrents were flowing full. Thon, again, ns tbo aannl 
would water 'two districts and a native state, tboreforo 
district autliorities would not bo able to work it. 

N.B. — Tho whole canal should bo under ono ni.anneo- 
ment only, not partly British, nnrtly native stnto. 
This latter arrangement is fatal to all good work 
economy of mnintonamTo, nnd offioioncy of every kind. 

38. Completion of the shetch . — ^This completes tho 
sketch of tho roquiromonts of the Punjab fand Sind), 
with a view to the best uso of tbo available water- 
supply, tbo prosperity of the province as a whole, tbo 
prevention of famine, and oven of scarcity. 

Before ending, however, it is desired to call nffon- 
tion to three matters of groat importance. 

39, Maintenance of canals. —The ciucstion of the 
maintenance of canals has been mentioned in con- 
nection with the Western Jumna Oanal, hut every- 


where, greatly ns the standard of mnintonanco lias JJfr. iS. JD, , 
risen of late yonr.s, tliero is tlio greatest need of mis- Jacoh. 
ing it much higher. __ 

It must bo understood 'that to have every oliannol 
in perfect order is not a nmttor of cyownsb, but that 
it means economy of w.ator. Every irregularity, ovory 
bole or nnevonno.ss, every unneco.ssnry bend nnd twist, 
every iiiincccssniy length in roaebing any goal, 'moans 
loss of wafer more rnliinblo than gold. 

Rfonoy for nmintonnnco has bcon far too grudging- 
ly necortlod. Give money for this Wipmihngln. It 
will return doubled and troblod; nnd ndt only' so, but 
the less tbo nb.sorption tbo less tbo fear of inj’niyT;o 
tbo soil. All Government channels mnsE bo bonuti- 
fiilly kept, and the cultivators imist be mndo fo under- 
stand Hint they must Iteop tlieirs be'nutifnlly too. TIio 
old crookoil wnter-conrse.s nnist bo relegated to the 
past; tbo old ones most be remodelled, tbo now ones 
must be aligned hy competent officials, nnd pmporlv 
dug from tho start; tho holds must ho properly divided 
up according to tho regulations, which, alas, linvo 
boon lint littlo observed, nnd Ibtis, step by stop, 
old order brought nearer perfection. 

10. Jyiiferrnlinl rales . — It will hardly bo disputed 
by any who bnvo a tlmrongli knowledge of tbo snbj'oct 
that tbo returns obtained for tbo water used for irri- 
gation nro exceedingly inadequate. 

Tins is seen by tbo extraordinary enlinncoment in 
tbo rnliio of tbo land when it becomes irrignblo. That 
the value sboiihl be enltnnced is intelligible enough, 
nnd gnito right, but the ralno is not only doubled and 
trebled, but sometimes twonty-fold what it was before. 

It is often stated flint the eondition of tbo pea- 
santry on tbo new canals is very s.atisfactoiy. This 
is trim, but it is tbo condition of 'the peasantry in tbo 
iinirricnted lands wbicb vbonld be moro seen to. nnd 
tbo nbiindnnee of tbo holders of irrigafod land should 
go in greater proportion than it does to tbo loss fortii- 
iinto, so that tbeir lot may bo ameliorated. 

Some expensive nnd some iinremnnorntlvo sebomes 
Imvo been mentioned ns necessary, and tboro is ovory 
reason to urge why tbo fortnnnto possessors of land 
on perm.anent e.annls should bear flic biirdon thereof. 

_ Tlio difficulty of getting ndeqilat-o returns doubtless 
lies in tbo differences of tbo soil. 

On tbo nverngo the rates rliargod nro considerably 
too low, but for somo soils tboy nro ns miicli ns can bo 
borne, possibly too high in a few eases. On the other 
band, fbore are soils nnd crops wbicb could well piiy 
vastly moro than they do, nnd still mnko splendid 

returns. 

7t is suggested that the better Irinds of prodneo 
iniglit pay more in proportion fo tbo poorer kinds; 
siignrcnno pays absurdly low rates, while tbero might 
sell bo n greater dlflerenco between flio r.atcs for 
wheat nnd for barley than tboro is, nnd so on. Tbo 
groat, desidoratiim, Iiowever, seems to bo that, .just ns 
tboro nro difFerenlinl rates for different classes oT 
crops, Vo tbero should bo for classes of soil.* 

As in the settlement of a district tho various kinds 
of land nro classified nnd rovomio rates fixed accor- 
dingly, tboro would bo no difficnlt.v in arriving at 'the 
necessary conclusions to onnblo difforontinl rates to 
Im fixed. 

Difficulties doubtless tboro would bo, nnd povcsifily 
now legislation requirod, but it wonld bo a groat 
thing to ovorcomo tbe.so difficulties nnd to got a rotiim 
for tbo water supplied which would bo a closer ap- 
yroTzimniian of its ronl valiio than now oVtnins. 

Who can doubt that if people wore allowed to 
acquire rights in tbo wntor and to soil it, that thov 
would charge far moro (doublo or troblo) than is 
charged now. 

Tboro was a case of this sort whoro a European 
named Staines acquired a water-course on tho Western 
•Tiimma Oanal, near Bolitak, with certain rights, ond 
for years ho mndo largo profits by soiling the water 
at very high prices, and a largo sum was eventually 
paid him, ns compensation for his loss (wTien he could 
no longer do this) by order of tbo Lieutenant-Gover- 
nor. 

41. Pslahlishmcnt . — One other matter will be men- , . , ' 

tioned, and that is the question of the establishment, 
nnd in a way. it is the most important of all. 

An officor giving ovidenoo before the Famine Com- 
mission asked 'to be allowed to speak on this point, 
but w.TS told it was barred by tho constitution of tho 
Commission. Nevertheless an Irrigation Department 
in the highest possible^ state of efficiency is the best 
possible preventive against famine. 


This Is not on orlglnnl Mea,ibnt.lt Is n xcry goofl one. 


H 



Jlr.'S.L, 

Jaoob. 


Mr. m 0. 
Fanshaviet 
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Work up the Irrigation Department, gire to it inucJi 
larger scope than at present, throw the onus of pre- 
venting famine on the officers thereof, let this be 
looked at as a chief duty of the department, and it 
will do more than anything else to avert famine. 


The Irrigation Department has vastly expanded of 
late years, and must expand mnch more, but the estab- 
lishment of the Irrigation Department has been little 
cared for, discontent rules, and the service is most 
unpopular. This can easily be proved. Ask for volun- 
teers from the Irrigation Department for the Railways 
or for the Buildings and Roads Branch, and many 
will respond at once. -4isk for volunteers from the 
Railways or Buildings and Roads Branch for Irriga- 
tion, and not one will come forward. This is not a 
theory ; it is a fact, for it has been tried. 

This ought not to he. There is nothing material 
that can benefit India as much as irrigation, and' there 
is no branch of engineering which presents so many 
difficulties and contains so many problems to he solved. 

Moreover, there is one matter in this connection 
which has not received' sufficien'c attention. This is 
as follows : — ^In other branches of engineering the In- 
dian engineers enter into the labours of myriads of 
European engineers, who are ever engaged in solving 
the various difficulties that arise, but in Irrigation 
the engineers are pioneers, having to work out their 
own problems, and others enter into their labours, 
as in the case of Egypt. 

Surely this is reason enough for seeking the highest 
class of men for this work — ^men who are observant, 
who, not content just to plod along, carefully study the 
various difficult problems which meet them in their 
work, full of enthusiasm, who understand that there 
are immense possibilities in this field if the subject be 
mastered. 

To get men of this class, it is worth while to pay 
highly, and nothing is more costly than to get in- 
ferior men for such complicated and delicate work as 
this is. 

Entry into the department should be looked at as 
a prize j and when officers prefer, as they do, the 
matter of fact Buildings and Roads Branch to the 
Irrigation Branch with its fascinating problems, it 
shows that there is something wrong. 

H is not meant thaJt there are not able men in the 
department ; there are several who could Be named of 
very high ability, while the department as a whole is 
extremely hard working, being in a way forced into 
hard work, because m the lonely life led there is so 
little else to do. Nevertheless, the present method 
pursued is not the way to secure men up to the re- 
quired standard. The loneliness, the laborious cbarao- 
ter of the work, and the fact that he who would excel 
therein must cut himself off from the_ pleasures jqf 
Society, and spend most of his time in camp, hot 
weather and cold, in a way which is not at all neces- 
sary with other engineers, should he borne in mind. 

The jungle allowance was a step in the right direc- 
tion, bub a more generous treatment by far js 
necessary if the department is to reach and maintain 
the high standard of efficiency which is. so desirable. 

■When, particularly, we look at the officers on whom 
so rauoh of the burden of the work falls, i.c., on the 
sub-divisional officers — what do we see ? A most 
heterogeneous mass Imperial engineers; provincial 
engineers ; temporarj’ engineers picked up anyhow and 
sveated as aliens; subordinates of all sorts; and even 
•dlladars holding sub-divisions. The confusion is ter- 
rible, How can a nroper standard be gained under 
these circumstances? The matter has been reported 
and referred by the Local Government often enough, 
but no ro.al reformaltion lias been attempted. 

The matter needs to be taken up thoronglily. The 
Irrigation Department wants to bo treated in a most 
generous manner in accordance with tho exigencies 
of the case as a department .sui_ generis, just as the 
railways are treated ; and as Irrigation officers labour 


under so many disadvantages in some ways win 
cannot be remedied, these should be made up to thi 
by extra pay and increased advantages in other din 
tions as a compensation, so that entry into the i 
partiiient inny be as much desired as now it is dreadc 
It m earnestly hoped, however, -that no such reine 
will be proposed as to make the irrigation officii 
si.mply engineers, while all the rest of the work 
done by revenue officials. This would he to damai 
the department more than anything else could do. 
would take all the heart out of the engineers. Thi 
would no longer be able to work for results as thi 
now do. The engineering work would sink into di 
routine, and the many complicated problems whic 
now engage the minds of the thoughtful among tliei 
would no longer engage their attention. There ai 
undoubted defeats, but this certainly is not the ri 
niedy. 

The hi,glier revenue officials engaged in the wor 
would never make this work their life study as th 
engineer has to do. It would merely bo an episod 
of many in their lives. The Civil Servant would tali 
it up no doubt in good earnest and do bis best, £11 
the post would only be a stepping-stone to a highe; 
appointment of 3 different kind, flow could be tnki 
up the questions involved as those do who have bui 
this one matter to engage their attention. It is nol 
a question of the ability of the two classes, but oi 
whether efficiency can he obtained on any subject by 
men who can give but minor attention to that subject. 

42. Summary. — It tnow remains to give a brief sum- 
mary of the contents of tins paper : — 

(1) Let the possibilities of the future be read in 

the, light of the progress in tho padt. 

(2) Let there be greater boldness in attacking the 

problems to be solved, and let these be 
taken up in a broader manner than has yet 
been done, 

(3) Inundation canals must be supplied from 

weirs; navigation must not be considered. 

(4) Use every drop of available water ns far ns 

possible, even if cheaper schemes can bo 
designed which entail waste of water. 

(5) Every bit of land which needs water to be 

irrigated if possible, oven if the schemes 
be costly. 

(6) Famine to be looked at ns a blot and anomaly, 

and ’thoroughly combatted, money being 
freel.v given oven to unremunerative schemes 
for £his purpose. 

(7) The Indus water to be more fully utilized in 

Si'nd as well as in the Punjab. 

(8) The Jlielum, Chenab, and Ravi water to irri- 

gate up to the riaht hank of the Sutlej 
(except the Sutlej low lands). 

(9) The Beas-cum-Sutlej water to be utilized on 

the left bank thereof. 

(10) Tho tract between the Ghaggar and the 

' Jumna to he more fully irrigated, e.soli 

part being dealt with on its own merits. 
No tracts commanded by the Western 
Jumna Canal to-be left without irrigation. 

(11) A higher standard of maintenance to be 
adopted and more money spent thereon. 

(12) Differential rates for soils to bo adopted, .is 

well as liiglier rates for high class crops. 

(13) The establishment to bo remodelled and dealt 

with more generously, as for a department 
by itself. 

43. Final remark . — -It is believed that the proposals 
made herein will not only conduce to tho better ae- 
velopmont of tho Province ns a whole than nnjtnnu 
yet proposed, but that they will oven bo tho best in- 
direct pecuniary results, taking those over a senes 
of 30 or 40 years. 


Memorandum prepared hy IF. C, Fanshawe, Fsq., 

The quesHona in tho tnemomndnm of points to he consi- 
dered hy the Irrigation Commission in the Punjah are bo 
very general and wide that until the data needed imder 
each are before one it is difficult to offer any useful opinion 
upon them. I make, however, p ‘'evr snggcstlons on certain 
points. 


C.S.I., late Commissioner of the Delhi Division. 

Head 4 . — It is tmpessiblo that much should bo done by 
District Funds to construct irrigation works sneb n.« tlie 
bunds in the Aravalli ridge in Giirgnon niid Delhi. . Aten 
what lins been done has probably been the canso of iiipistic^ 
to CBtntos not heneiiting from these works which nnyo re- 
ceived no special benefits fro» their annual contribution t 
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Iiociil Funds. Tlio u-orl: of mnkinp tlipso ii/nrfi ulioiild, I 
eonsidor, lio soriously tftlcon up liy Eovorninerl, n corliiin 
niiniLcr of the uorfca being: reserved in F/miino JJelief "Woric 
Pregnimnics for fnmino times. ) f llie di velopnient is riMlly 
well pushed on, tlio works will probublj- Imre to como finally 
tinder the direct control of Govcrninent, ns they will he 
bej'ond the maiisgoincnt of n District Eontd ; that is, the 
Deputy Connnissiiuicr, mid n Mr. JlnoGrcgor is not to bo 
found usually to do tho work which this oflioer has done in 
Gurgaon. 

iZeatf 6. — The villnpes for which htnuh will be provided 
should tie required to take money nmi sink wells below and 
ubore the l/unds, r.s should villapes to which cniinl irrigation 
may bo extended here.ifter. Our terms for wells nrc quite 
easy cnotipli. I helteve. What is needed is a aimpic method 
of distribution of the tatnri, ns was done avitli tal-nri for 
seed and oxen in IS?" and ISOd, and tho savinp of tho loan, 
taken from constant visits to tlic t.ahsils or to officinls. Our 
Tahsildnrs siiiiidy will not pive svmpalhetio help to the 
people in these ways unless compelled to do so, and they 
must he compelled. Much of the actual pivinp of advances 
should he done hy the Eevenno Eitni sisslstniit Commis- 
sioner and other Idpher Eevonue Ollieers. 

JJenit S . — The smaller villspe tanks made in 185*0 have 
no doubt licen of value to tho vlllnpe in which thev were 
made, hut notliinp will prevent tlicse tanka from ordnnirily 
dtyinp in the autumn of yearn in which the smmner rains 
fail. Our largo tanks of I’PCO have not had a fair chance 
yet, hut I believe tliey will prove of considerable value in 
the course of time. Tiic proper enuneetion between tbem 
and the snrronnding lands and drainage lines was net even 
generally made in irOO, ihongli 1 drew special ntlcnlion to 
the point, and should bo certainly made now. Canal cuts 
should also be made to fhc.=o tanks, so that they may ho 
filled np and bo aubjeeted to n natural course of puddling 
when the canal has ivally spare water, which is every now 
and again the ease. .'Iniiy more village tr.nks on thoonl- 
skirts of the area of canal irrigation ought, I think, to he 
connected with canals, and le Gllcd ns far ns possible with- 
out payment in seasons of drought. Tiicrc i< no way in 
which we can more thoroughly show our symrathy with 
the people than this, and onr rules should prnvidu for ihN. 
At present Canal Officers i.rr, I unilersland, iimhily ham- 
pered by their rules in this connection, and the possibility 
as well ns tbs favournble moment for filling tanks passes 
away while corre.spondcneo is going on between tho Deputy 
Gommi.ssiiincr and Executive Engineer. Wemust of course 
duly consider the interests of irrigators in seasons of 
drought : blit it ought, I think, to bo a feutnre of our system 
that in such seasons irrigators must be soincwb.nt stinted 
and non-irrigators who arc without water fur their cattle 
and often for thenifelves sh.ail share to some degree in the 
benefits of canals. Tho necessary cuts to tho village tanka 
might bo made as village relief works. 

Men from Eolitik hare been telling mo tiie old sloiy 
again now,: all the cansl water nvail.ahle used for sngnrainc 
and cotton, and these crops largely foilurca ns they must 
generally be when they do not got the bent-fit of fair rains. 
If we cannot forbid such crops, can ivo not at least arrange 
that in years of failiiro of rain canal water will ho given to 
grain crops in proferonee, and that these spocinlly thirsty 
crops will be allowed to wither, the cultivators of sneh crops 
having to run tlicir risk of this imd being of course relieved 
from paying walcr-rnfcs or full water-rates on the crops P 
In case of such withdrawal or stinting of water laratii 
fields should bo linked np beforehand with the canal cuts, 
so that water could at once be turned on to them when it is 
withdrawn from the sngareanc and cotton fields. 


Memorandum hy M. C. Jjanshaao, Esq., C.S.T., late 
Commissioner of the Delhi Division. 

I should ho glad if tho corrospondenco regarding tho pro- 
hibition of certain crops on canal-irrigatciJ lands on the 
tVestem Branches of tho TVestern Jumna Canal in the 
Hissar and Uohtak districts could he submitted to the 
special Irrigation Cominis-ion which is to meet this cold 
weather. (1 would beg to note heie that this correspon- 
dence, which I forwarded in tho early stage to the Finan- 
cial Commissioner for information, was disposed of without 
the final opinion of myself or the opinions of the Deputy 
Commissioners of the above districts being before the 
Financial Commissioner or Qnvernment, which was perbap.s 
a somewhat unusual course to adopt, espocially as I had 
been myself Settlement Officer in one of tho above districts, 
and that I should certainly have hud a. good deal to nrgo 
against tho merely economic argument upon which so for 
as I recollect the question was decided.) I am convinced 
* 


myself from my o-xporionco ns Soltloment Offioor of Bohtnk Mr R O 
(it will he found in the records of the Irrigation Depart- Eanshaw 

menu h.at for many years after I cessed to ho Solllamcnl 

Offieer I eoiitiniied to press tho needs of that district for 
further e.-iiinl irrigation, which has been greatly extended 
since 1880, hilt wliioh still slops short of tho west of the * 

Bohink Tnliai) and of the Jlinjjsr Tnhsil, tlio two portions 
of the dlstrief most liable to fniiiine}, and ns Commissioner 
of Delhi during the Into famine that we ought to still with- 
draw a large nmoiint of wnlor from Irnots with a more 
favourable rniiifnll iii_ order to extend irrigation to tracts 
liable to famiiio. Tlii* no doubt requires to ho done with 
Bfinie discretion, and tho withdrawal shouhl ho siipplomontcd 
by large graiits of lal-aei for the o-uistniction of wells, 

Mieh ndv.inecs if desirable being made free of ohnrgo of 
interest. Similarly, the extension of irrigation should ho 
made condilionni, ns has been tho cafO in Mamdotnnd Balia- 
wnlpiir, upon a certain number of irrigation wells being 
gradiially sunk hy the villages lo_ which canal irrigation is 
extendo.l. IVhcro ilio water level is at present very deep — 
it is not so eveii now in most p.arta of jlmjjnr — it will rise 
•lO-GO fi-et in the course of a number of years ; there were 
in 1875-1870 many wells in the llolitnk eannl-irrignted 
tracts CO-70 feet deep in which tho irnter Jovol was only 
20-25 feet below tho siirfiice of tho ground. 1 nm coitain 
Hint a fcry ffreat (fen/ can ho done on tho above lines to 
ward oir famine, and mitigate if, and the question ouglit 
to be gone tlioroiiglily into from a bioiid point of view. 

IVIicn fiin.iiic with its dre.ailfill realities is willi ns, we all 
feel that wo would allow nathing to ttnnd in onr way in 
cllecting nnytliing re.a-oimhly pmclical in the above direc- 
tion ; hut ns soon ns rniuine is over nnd its cost is once 
liookcd, finiitieinl cousiderntions nnd departmental ideas 
reassert llu-ir stern sway. But I venture to tliiiik that this 
is a narrow and wrong view, nnd that wo are hound to pro- 
vide ngaiiist fnioiiic in every possible way, even at the co.st 
of reducing past revenue and of making reiimncmtivo pro- 
jects less remunerative flmn they have been in tho past. 

The iiofeltliug which is caused hy famine to tho villagers 
even if neliial demoralisation is ni-oided, the losses from 
death nnd sickness, the ruinous destruction of cattle, the 
nhnoriiinl sliain wliie.h famine imposes on all oniccrs, in not 
a few c.iBe.s to the perninnent detriment of health and 
energies, if not lo actual loss hy enrly retirement or death, 
arc grounds which clearly- ought not merely to outweigh 
mere financial eonsidcralions, but which .jiislify fresh ex- 
penditure not directly productive no doubt, hilt prodnelivo 
iifly-fold in wh.at it saves finaiicinlly, iidniinisfrntivel^-, nnd 
morally in keeping oH famine. It is extremely difficult no 
doubt for officers to fully realize that protection against 
famine like other things which occur periodically only, — 
this was once the c.aso with our Innd revenue record nnd 
settlement, — is an essential pait of onr scliemo of adminis- 
tration, and roust he steadily horno in view ns such, nnd so 
far it hn.s nearly always been I ho coso that our aflcr-famino 
good resolutions in the above diroclioti have come to very 
little, or even iiolliing. But our Into experiences, and 1 
fear a possible f Hither, though I trust very limited, ox- 
pcrionco, w-nrn us that this must no longer bo tho ca«e, nnd 
thill wo must take stock dc stovo of tho whole position, nnd 
must be prepared even to giro up present inooiuB to a 
limited extent if thereby wo can provide against fnmino or 
reduce tho area of its operation. 

The Government of India Bosointion Ims specifically 
dealt with the Case of protective work's which may not be 
considered diicclly remunointivc, and in this connection I 
nee'I only refer lo the schemes of cnnnlisiiig tho Siwalifc 
Hill torrents. These works can probably iiovor ho paying 
works, hut a groat deal could, I feel sure, bo done to utilize 
water in these streams, and especially in tho Ghnggnr, 

Mnrknnda, and Sarsnli, which now goes to waste, nd which 
in conjunction with wells might do ranch good in ]oo.al 
tracts. Tho conjunction with wells is specially incumbent 
in this ease os the rains might fail again in the liills from 
which tho streams issuo ns well ns in tho plains as they 
did in 1900, thougli I should hope that this aggravated foim 
of calamity would not recur again for many years to come. 

It most bo reinemberod also that these works would neces- 
sarily have a widespread sanitary clfect, and this should also 
be taken into nconiuit in judging of their merits. At any 
rate, if they will produce a certain nnioniit of dofiiiite good, 
tho schemes should bo get ready and ho approved ns relief 
works, and should bo taken np as such works when distress 
next unhappily calls for the opening of these, sufferers irom 
famine being drafted on to thorn from outside' the local 
limits of tho works. Tho matter is a largo one to tackle, 
but should bo resolutely tackled by a really conipelonl officer, 
who should understand olearly on what lines ho is to work 
as regards finanoial and protective considerations. It would 
take probably 18 months to work out with a large and 
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Mr.S-. 0. competent stafE of surveyors. No political considerations 
Fanshawe. should be allowed to stand in the way of the scheme. It 
__ cannot he very difiScult to find out what the average area in 
our Native States benefited by these streams has sub- 
stantially been and to make good to the States concerned 
as much water as they have benefited from in the past. A 
stream like the Ghaggar would in South India be “ hunded ” 
at frequent intervals and made to yield its flood waters to 
lands now dry, and there is no valid reason why this should 
not be - done now, the claims of existing projects being duly 
weighed and secured. What has to be achieved in this 
instance is to utilize water which now goes mainly to 
waste — not to withdraw water from one spot where it is 
usefully employed in favour of another spot. 

There is one more point which I would notice. I was 


not able to go into on the spot, but 

from what I could seeandl'’®'^^*^® tendency of late years to 
extract the full market vaP® ®''®'T 'pa' "’ater 

supplied has apparently g,®®® “nd 

should be reconsidered. # “0001 be lught that m years of 
famine canal villages shouP ®®a»;ly badly off as un- 
irrigated villages, but tb'® 

number of easel in the Hisif"' ®°btak districts _in_ 1899 
and 1900. I drew the at‘®®‘'®® Deputy Commissioners 
specially to this subject, a# ? ®®P'’, appended 

to this note, and I need no^- ^ ‘bink, say more upon it here 
than that the question P 'ally one of departmen al 
considerations which requit® be carefully rewe.ghed by 
the light of past famine' ®^P®'’'®"®® and the new famine 
policy. 


Circular No. 166, dated Delhi, 17th April 1901. 

From— The Hou’ble Mr. H. C. Fakshawe, 
Commissioner and Superintendent, 

Delhi Division, 

To— The Deputy Commissioners, Hissar, Eohtak, 
Gurgaon, Delhi, and Karnal.' 

I have the honour to invito your attention to paragraph 
14 of the Eeview by the Hon’ble the Lieutenant-Governor 
of the Kevenuo Eeport of the last year, and to request that 
when you have leisure you will favour me at length with an 
expression of your views upon crop failures caused by the 
withdrawal or insuffioient supply of canal water. 

2. To form a basis for a proper judgment on this subject . 
it will be necessary to collect data of the average area of 
canal crops which failed some 7-8 years before the system 


of reduced canal supply vv®®,’®b*oducecl, and of the area 

which has failed in nor^^ ?’> 
being given of the area wl"®b foij-d m the present and the 
late famine year. It wf'‘'’®9''™^o'ne oarefulconsidera- 

•tion to secure reliable avet®S®b.H««s to be compared wi h 

those of the Irrigation Department for which you will 
probably have to apply to the Executive Engineer, and it 

will be well for the Raven,'® ^^tra Assistant Comm.ssmner 
to draw up for your appro,^®^ ® mo“waadum of the way in 
which these figures are to f® P'‘®P“'o • 

3. Oar experience this yi®''"’ bas shown clearly, 1 

tliink, that a more elastic “f remissions is needed in 

this Division, and in your :'®P/'; y®“ ®bould note in detail 
a number of special cases tend to show this 

over and above the general ®''®‘'* ''^hieh I have called 

for. 


Mr.&.M. i)fofe,daied.lst Octoler 1903, h.v G. M. R. Field, Fsq., Offleiat^g CMtf 

the Hon'hle Mr. J. Wilson, Settlement Commissioner, Punjah, and hy Co. „ ,Jters of the Vu Sih 

Field, ^ ^tigineer^ Fuhlic Worhs Department^ regarding the ^proper methods of utilxzl J 

' rivers for irrigation. ' ? • i • u ‘l j t 

1. Certain questions wore raised by the Him’ble b®^^^ the Sntlej and 1 P^P®*^ 

Mr. Wilson in his evidence before the Irrigation Com- '™§®ta from the Sutlej P 

mission. These may he quoted below waters of the Jhelum and C . 


I.— To reserve the water of the Reas and Sutlej 
rivers, which it is proposed to carry on to 
the Montgomery Bar by means of the Lower 
Bari Doab Canal, entirely for the irrigation 
of land on the left bank of the Sutlej in 
Bikaner, Bihawalpur, and Eajputana and in 
the Ferozepovo district. 

II. — To cany out the irrigation of the Montgomery 

Bar by means of a canal which would utilize 
the surplus waters of the Jhelum and Chenah 
rivers. This canal would presnmably take 
out of the Jhelum and carry the surplus water 
of that river \into the Chenah somewhere 
above the Khanki weir. A new canal would 
then take out,. from the left bank o£ the 
Chenah above Khanki and 'run across the 
Bavi on to the high lands of the Montgomery 
Bar. 

III. — ^To construct a weir across tho river Chenah 

below its junction with the Jhelum and carry 
the water thus raised down to and across the 
Ravi to take up the irrigation of the present 
Sidhnai Canal and extend it still farther into 
tho Mooltan district. 

IV. — Mr. Wilson also went on to say at page 301 
with regard to proposal I : “ Moreover, there 
, are further untold millions of acres in the 

Rajputana Desert which it is quite feasible 
to irrigate from tho Punjab rivers.” 

These proposals wore put forward by Mr. Wilson in two 
notes which are printed at pages 297 — 302 of the Pnnjab 
Evidence before the Irrigation Commission. 

2. In addition to the above a oommnnioation has been 
received from Colonel S. L. Jacob, R.E., O.I.E., who was for 
the greater part of his service a Superintending Engineer 
in tho Irrigation Branch and who was lately Chief Engineer 
of the Pnblio Works Department, Pnnjab. Tho views 
expressed by Mi‘. Wilson' and those expressed by Colonel 
.Tncoh, R.E., are prnetically the same. Colonel Jacob, R.E., 
as a Canal Engineer indicates more precisely the methods 
ho would employ. The main principle, however, is the 
same, and that is, that tho waters of the Sutlej shonhl bo 
entirely reserved for tho irrigation of the country on tho 
left hank of that river ; that tho irrigation of tho highland 


3. It is proposed to exa<"®J“‘®tb® /edibility of this 

proposal. The scheme musl^ be considered from three points 
of view: — . . 

(1) Is it ptaotieahle'fC 

il, do the leve)®p®'^®”‘ and is the wator- 

(2) WhTwm b^hrf'PP''®^™®*® ®°'‘ ®®bemeP 

(3) What sort of ‘''® 

of the Sutlej, doing? 

4. A plan has been 'll;'"'* gives roughly the 

contours of tho Pnnjab and J ‘b® S®"®™! 

direction of the slopes. It b® better to consider, firstly 

the proposal to irrigate tfj®, 

surplus water from tho jb®'®“ Dhenob rivers. In 
doing so it will be necessa"'y‘“ ‘b®t this irrigation 

is to bo perennial. No ®®®®“®. ®el°“>zatioii would 

. _ . . imc^nfinn nlnna Tf ^a 


Jb lO uu uolutuiiui* A'li/ tr • j* • • . • ^ T, • 

succeed that depended on 'tvigation alone. _ I is 

therefore necessary to 3^0 bow much water is required at 

the tail end of the series ; f®/ ‘bo Montgomery 

r>__ mu* —in i... JQ m parnsraph 7. 


Bar. This will he discussf'^ Porog>'aph 7. 

5. The first scheme is to '’m surplus water of the 

Cbonab river to Wan Radf,'®';?® ‘ ‘® Dower Rai. 

Doab. Ap!anandalongi‘"D""l®®f‘®"‘b‘>t"ro attnclied 
to this note show that a oai".®/ “® Cbenab river abo e 

T-T. t • i. XI t>« „sito Sharakpur and thence to the 

Khanki to the Ravi oppo ; ^ ^anal at Wan Radl.a- 
ahgnment of thc Lower B, ^ 5 ,^, 

ram IS quite feasible. „„ the opposite side of the 

leve than the bed of the S 

D(x,b; this IS evident from ; ,1 map, 

and of the Sutlej at 

scale 16 miles to an inch, 1 ^.; ^ ^ pettor com- 

thnt a canal from the Ea ^ the Sutlej 

maud at Wan Eadharam^ Chenah to the Ravi whose 
nver. Tuo Iine^ fiom (Jq^s not follo^v tho m.^in lino 
longitudinal Bootion » gi'chennb Canal as suggested by 
and Gugora Branch of the Sheklmpnra and Sharak- 

Colonel Jacob, out poes dir^^ ^ irriiTv^tion 

pur. The idea of this hue , nosiiblc 

might bo done bigher UKn„ij i's little 

by nny branch from the Chj ^ Ooignol Jacob would bo the 
doubt that the hue propose 
cheaper, and tho levels on tf ^ 


cheaper, and tho levels on ti 
tho command is ample. i 


J9 o£ tho noto^ for the 


^ In note No_. XLR page I,jj falling out from 

tion Commission, it is notio 
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tlio Cl'Cnnl) river on liio border.<i of the .Tnmnui niid Sinlkot 
district ie quite fc.ssibloj in fact, the rarlier proposals for 
the Cbonab C.annl contemplated placing tbe bead at Pall in 
the Sialkot district. If this canal could bo shown to bo 
needed and were made, it would olTor the simpler solnfion of 
conveying tbe waters of tbe Cbcnab to tho Kavi, olborwiso 
tlio less expensive method would bo to carry tho water down 
tbe present main line and Giigcra Braneb to about Perox 
and then across tlio Itavi Valley. In that part of tbo Sialkot 
and Gnjr.anwnla districts to ho irrigated hy such n canal, 
tho depth of wells varies from 10 to SO or 35 feet, so that 
inarif irrigation only would bo required ; the surplus 
waters of the Cbennb river during tbo rali season being 
passed on to tho Lower B.ari Doab. 

G. The line from ihe JheUm to (he Chenah river . — An 
ciatnination of tbo levels of tbo woira at Rasul and Kbanki 
on tbo general map shows that tbo Jvhanki woir crest is 
higher than tho Ibisnl weir crest, and so tho water could 
not bo brought up fiom Rasul to Kbanki. To take out 
any canal bigbot up tbo Jbelum in order to outer the 
Chenab almve Kbanki is impractie.ablo owing to the I’abbi 
range of hills which nro on tbe left bank of (no dbclnm 
and rise to a boigbt of l,-)00 feet. But tho plan and 
longitudinal section show a lino of levels from Rasul along 
tlie road from Mmig to Plialin and tlienco to Ramna".ir. 
Tile section ebows (hat a canal on this lino would deliver 
water at Plnlia and further surveys would be required to 
show the best point to enter the Cbonab river, but 
probably it would be best to roach tbe Clienah about the 
town of Kadiwbad. 

Tho IS. L. of bed of .Ihelnm Canal at Rasul is TOPO, 
and the section shows that wo can easily enter trie Chenab 
river at Kadirabad. Tliis point is some 30 miles bcloiv 
Kbanki, and the slope of tbo river Chenab ns given at 
paragraph 20, page 105, of Chcmib Canal Project Report, 
is about 1*GG feet per mile. Tbo level of tbo Chenab Canal 
regulator at Kbanki is 71‘i'23 ; bonce wo may assume that 
tbo regulator at Kadirabad would bo (30 x 1‘CG =) dO'S 
lower, tn'r., CGl'43. A canal from this point with a bed 
slope of nine inches to the mile would strike llio J hang 
Branch about tbo 35fli mile with a bed level of C2“, wbicli 
is approximately tho present level. It would tberoforc bo 
possible to relieve tbo Chenab Canal system of tho whole 
irrigation on the dhang Branch below this point. Tho 
supply required for the Jh.ang Brnneh at this point is about 

2,000 cuseca. It would therefore bo fe.vilhlo to save the 
whole of this for tho irrigation of tho Afontgomcry liar if 
the same amount of water could ho replaced from tho 
Jhclum. 

The supply required for the Jhclum Canal when tho 
irrigation is fully developed is nliout 3,800 cusecs. Tho 
minimum cold-weatlior supply in tho river Jholnm was 
recorded on tho 1st Alarch 15)02 and amounted to •5,770 
cusoe.s. IVo c.an thcreforo ordinarily only depend on about 
2,0t0 ciisecs to spare from tbo Jbelum. It will therefore 
not bo feasible to cut off so much of the Chenab Canal are.a 
•as tbo above proposal for the canal from Kadirabad would 
eontomplnlc. 

It will probably suffico to c-arry the supply along tbo 
Alain Lino Jbelum Canal, tho Soutbem Br.ancli, and tbo 
escape and tall it into tbo Cbonab river at TIaxara above 
Midh, from whicli point the command of the Jhnng Brandi 
lower at Amipnr, and tbo Gugern Branch Tower at 
Tarkhani, conld he got. This is tho lino proposed by 
Colonel Jacob in paragraph 10 of his note, and will ba tho 
one chosen for tbo purpose of estimating tho cost in p.aro- 
graph 14. Bnt it is a matter for more detailed investiga- 
tion to decide which will bo tho bettor lino for tho jnnotion 
canal. 

7. Tho project for tho Lower Bari Doab Canal estimated 
that a supply of about 3,000 ousccs would bo required for 
that canal. Wo may tberofora assume that wo have to 
deliver about 3,000 cnBcc,s on to tho Montgomery Bar at 
or near Wan Radharani, where tho irrigation from tho 
Lower Bari Doab Canal was supposed to begin. 

Colonel Jacob says wo need not begin so high up as Wan 
Radharam, as extensions of tho Bari Doab Cana! will cover 
-this. He proposes beginning irrigation about Montgomery, 
which is 28 miles lower down the Do.ab. Tliis, however, 
is a detail which need not detain ns, especially as it is a 
disputed point whether any great extensions of tho Bari 
Doab Canal are possible. 

The rzv'er Ravi cannot bo depended on for any cold- 
weather supply, as tbo whole of it is used up in the Bari 
Doab Canal. The 3,000 cnsccs required must therefore 
come from the Chenab and Jbelnm rivers. Tho Chenab 
■Canal irrigates, roughly, two million acres and tho supplies 


rarriod vary from a minimnm of about 4,000 cusocs to 

10,000 ciiKccs. When tho river is low, it is all tlio canal 
can do to mature tho winter crops. Tlio only way tlioroforo 
tliat any supply can be sprod for the Alonfgomory Bar 
will be to cut oil como of the Clioimh irrigation from the 
Chenab Canal and supply it from elsewhere. The longi- 
tudinal section referred to in parngrnnh 5 ns attached to 
tills nolo shows that a canal can ho made from tlio Klianlci 
weir to cross tlio Ravi Valley and einorgo on the Montgo- 
mery Bar near Wan Radlinram. The command is ample. 
It is tliorefmo evident that the levels will admit of a supply 
of water boing brought from tho Jhclum into the Chenab 
and from the Chenah into tho Ravi and then on to tho 
Alontgoinety Bar. But tho oucstion turns on the amount 
of wnternvnilablc in the Jheluin. This Ims been shown to 
ho only 1,000 ciisecs nnd the AInntgomcry Bar will rcqnirn 
about 3,000 cnsocs for its irrigntion. It will tlioroforo not 
bo feasible to carry out tills [irojcct unless the Jliolnra 
supply can be augmented in some way. Tlio only way in 
wliich tbo Jliclnm supply might bo increased would bo by 
bringing tbe water of tho Indus across from Knlabagh into 
tho Jliolmii, nnd the feasibility of doing this may now bo 
discussed. 

8. The contoured plan of tbo Sind Sagnr Doab, of wbioli 
a blue print is attnclied to this note, shows that tho znini- 
innm low water-level of the Indus at Knlalmgh is GSO’IO. 
The gauge is in tlio toivn above the shingle bar nnd nearly 
opposite the site where a canal if made would take out of 
the Indus. The distance to Kliiisliah vid Mianwnli is 
ahoiit 85 miles. The low wator-lovel of the Jhclum river 
at Kliiislinb is GSlTiO, or nearly 100 feet lower than the 
Indns water at Knlabagh ; so that it is evident the lovck 
wonld admit carrying this water over the Jliclnm river 
waters, hut tho t'xtra land to ho got hy doing this wonld 
not pay for the cost of such a colossal work. By bnilding 
a weir at Klmrlinh an R, L. of fnll supply of SSa'OO conld 
easily he got for a canal on the left bank of the Jliclnm. 
Bnt this level wonld only command tho lower Kliadir lands 
of tho Jhelnm Valley at present imgsted hy tho now Sahiwal 
Canal and tho tail distrlbutnr}’ of the Northern Branch. 
Tho B.ar lands are quite out of reach of a c.an.al from 
Khiishah. The hod level of tho head of tho Snlki Branch 
is 017'-1, or 32 feet abova tlio Jhclum at Klmsliab at a point 
20 miles away. Tho bed level of the Northern Feeder is 
BS5’8, where it cro.st?.s the Saliiwnl-Chiniot Road. This is 
a point 35 miles down-stream of Klmshab nnd cannot bo 
commanded from the canal from that point. Tho head of 
the Khadir Distributary wliicli is fed from tho toil of tho 
Northern Feeder has a bod level of 55'V5 in the Khadir, 
the drop from tho liiglilnnd being 21 feet. This point is 
about 40 miles from Klmsliab .and is quite the itighest 
point that tbo canal could command j hence tbo nnlv por- 
tion of the Jhelnm Canal area which wonld be irrigated 
from tho Indus Canal would bo a very small part of the 
Kliadir, requiring at the most about 300 cnsecs. The 
Bupplcmenlnry supply thus obtained from the Indus would 
bo inappreciable, and wo can only roly on the 1,000 cnsccs 
to sp.arc at Rasul ns before noted. 

!). It will ho useful to notice hero how small a part of 
the basin of tlio Indus nnd its tributaries can bo irrigated 
from tho waters of tho Indus at Knlabagh even thongh 
there is sncli a good command of tho Jholnm at Khushab. 
It has just been pointed out that the Indus water delivered 
at Klinslinb could not bo got on to tho highland of tlie Jech 
Doab, but could only irrigate the Khadir lands. If the 
water from Khushab were taken along a hydraulic contour, 
t.c., along tho highest alignment on which water would flow, 
it could not bo delivered in tho Rcohna Doab much higher 
up than Jliang. Jliang is on tho 600, foot contonr and 
about 70 miles from Kbusliab, From Jhang tho 500 feet 
contonr goes to ’Cliichawatni, and a canal from tho Chenab 
at Jhang would do very Httlo more than command the 
Sidhnai Canal, tho head of which is about 130 miles from 
Ivhnslmb nnd the fnll supply level required about 4G4, so 
that tho level of 686 at Khnslinb is only about suflicient. 
That part of tho valley of tho Indus nnd its tributaries lying 
to tlio left of tho Chenab down-stream of tho Sidhnai head 
is already irrigated from inundation canals and does not 
need water from Kalnbngh. To tho right of tbo Chenab 
lies tho Sind Sagar Doab, which we know can he iirigated 
hy a big canal from tho Indus taking out at Alari opposite 
Kalabagh so soon ns tho time is ripo. 

Tbo total area of tho Sind Sagar Doab is 8,180 squaro 
miles nnd tho cold-weatlier supply of tho Indus is about 

20,000 ousccs. There is water to spnro in the Indus at 
Knlabagh, for tho low water discharge of the Chenab is 
about 4,000 cnsecs while tho commanded area is about 6,700 
squaro miles. But it does not seem possible to use this 
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Mr. e. M. ^eat surplus of cold-wealW waldvautage nnywbere in the 
i?. irrigation of the Thai to a‘ 

FUld, 


13. 17ie channel from KaUbagh to Khushah.—hUhot'r), 
It js not hkely that this part of the scheme' will he fouSd 
practicable or necessai-y, it will be as well to see what it i^ 
likely to cost. 


Mt._ Andrews estimated in detail that a canal of 
loO feet bed Width, and 5,000 ctiBecs dischargee would cost 

ij.m HA fin nnn e « •• _ 


of the 

Punjab. 

in wn. £ 4 tird proposal made by the 

10. With reference to the tl in paragraph 1 of this 
Hon ble Mr. Wilson as abstractedt the levels on the general 

water to the Sidhnai Canal fir ls built rthat Saco , ^‘'tance from ^riat the head to Mianwali. 

junction of the JheUim if a wei at the junction is Soui S. 38 alnfec a mile 
The cold weather water surfacaly level of 490 might be 
480-0 and with a weir a full-suppnai tead is 40 miles, and 
got. The distance to the Sidhh level of 490—40 x 0-76 
water could be delivered there at canal bed. This is a poor 
=460, or 5-5 feet above the bed slope from 9* to 8 * a 
command, but a reduction of the'^jd ; so that the scheme is 
mile would give ample comma, 
likely to be feasible. 

• -L , benab below the confluenca 

On the right bank of the Cles of conntry bslween the 
of the Jhelnra are 600 square milk of the Doab which could' 

Cheuab river and the high banom above this weir. This 
also be irrigated by a canal fr 
tract is under survey. 

I that the 600 feet contour 
It should again be noticed hereang to Chiebawatni, and 
goes almost due south from Jhnetion of the .Ihelum and 
therefore a canal from the jnmand of the Reobna Doab, 

Chenab could never get much comsg water to the lands along 
though it might give fertilisinhich are believed to be of 


The distance from Mianwali to, Khushab is about 67 
miles. This portion of the line will be verv much cheaper 
than the line trom Mari to Mianw.ili. It w'ill not be more 
costly than the Jhelum Canal main lino, which cost about 
Es. 75,000 a mile for a discharge of 3,800 cusecs, or Us. 20- 
a cusec per mile. Eufc if a channel were made to carry 
only 1,600 cnsecs for the .lech Doah, it would cost a great 
deal more per mile or per cusec than the rates got for the 
Jhelum Canal main line ; whereas, if a can.al ware made to- 
irrigate the whole of the Sind Sagar Doab for which a 
discharge of about 12,000 or 15,000 cnsecs would be re- 
quired and such a canal was made largo enough to carry the 
extra 1,600 cnsecs needed at Khushab for the Jeeb Doab, 
the rates would bo lower than those for the Jlieluin Canal 
main line. The proportionate cost debitable to the water 
transferred to the Jebh Doab would bo much smaller if snob 
a large canal were made than, if a canal were made to give 

^ only 6,000 cusecs for the irrigation of the Sind Ssgaf ' Doab 

the xWr in the Shorkot Tahsil, wtioiT beUer off if irrigM^ smaller, 

poor quality, and wouid be mobtaining water free from ^bnn if a canal to dohver only the 1,500 oiiseos needed were . 
with J belnm river silt instead of r Ohenab Canal, 
silt from the tail end of the long 

helum were taken across 
If all the spare water of the Ji supply to be caught by a 
to the Ghenah, there would be neChenab for the Sidhnai in 
weir below the junction of the lal only irrigates in the 
the rahi; but as the Sidhnai Caim to this, and the supply 
A/iori/’season, there is no objectiiand stay later than the 
would probably arrive earlier the other hand, if surplus 
supply ftom the Eavi only. On tom the Indus, there would 
water weie brought toKhushab fihnai. 
always be ample water for the SM , ' 

nestion may, therefore be 
11. This part of the general qit it is quite feasible from 
summarized briefly by saying thi to carry water from the 
an engineering point of view he irrigation of the Mont- 
Jhclum and Chenab rivers for tlit is not at present evident 
gomery Bar. At the same time m 1,000 ouseos available at 
that there will he much more thapose. It is possible that 
Jtasul on the Jhelum for this puns economy of water on the 
in the near future by judioioae amount required, ®is., 

.Ihelum and Chenab Canals tljable, hut, so far as we can 
3 , 1)00 cusecs, might he made avai'e. 

see at present, this is not the casr eousidered ; it will 

13. The question of cost may jh figures. The cost may 
only be possible to give very roug heads ; — 
he estimated under the foUowm<^^j^ Khushab to convoy 

(1) Channel from Kalabai the Jeoh Doab. 

iho Indus water to, . , , , . . , 

h feeder channels to take 

(2) liVeir at Khushab witlE the Jeoh Doab. 

up the irrigation q „ , , . . 

helum Canal to cany the 

( 8 ) Enlarging present Ji Rasul to the Chenab at 
surplus water fronh. 

Hazara above Mid' 

lab at Hazara. 

(41 'Weir across the Chen , , 

' ■* to connect the new supply 

(5 Now feeder channels B existing ■ channels of the 
at Hazara to thi 

Chenab Canal. the Chenab 

( 6 ) Allorations of cxistirl from Eeroz to the Ravi to 

and new channoit free at Khanki to MTan 
convoy waters se 
Radharam. 

I. 

(7) mir across the Eavi^^. Badharam. 


made, so that the cost of the water from the Indus delivered 
at Khushab will depend on tho arr-ingementB made for the 
irrigation of the Sind Sngar Doab which cannot be foretold 
at this early stage of that project. However, as a very 
rough approximation, the cost may be estimated at Andrews’ 
rates for the portion to Mianwali and at main line, Jliclnm 
Canal, rates for the portion from Mianwali to Khnsbnb as- 
follows : — 

1,600 cnsecs X 28'6 miles x Es. SS -f- 1,600 cnsscs X 
67 miles X Kb. 20=Es. 33,40,200, say, Es. 31,00,009. . 

This estimate is for works only. Tho usual establish- 
ment and tools and plant percentages and indirect charges- 
mnst be added. ‘ I’lie weir at Khushab would cost more 
than the weir at Easnl, as tho site is not so favourable: 
The weir at Khimki has cost up to date about Es. 42,00,000- 
against 30 lakhs of rupees, tlio cost of the Jiiclnra weir. 
The vroir at Khushab may be estimated ot 40 fekhs of 
rupees for works only. The feeder channels from Kimshab 
io take ,«p the present irrigation in tho Jbelnm Kbadir 
lands commanded by the weir at Khushab may bo esti- 
mated at 10 lakhs of rupees. 

The whole scheme would then cost for “ works” only as 
foUoivs: — 


Lino from Mori opposite KoInbagU to 
Khushab . . ... 

Weir at Khushab 

The feeder ohannol .... 

Total 


Es. 

34.00. 000 

40.00. 000 

10 . 00 . 000 

34,00,000 


( 8 ) Channel from the R. ^ 

(0) Tfcir at Hnriki onpur. 
canal to Bahawali 

hawalpur. 

(10) Canal to irrigate Ba'^ 3 . 

(11) Cost of the main linh will not bo required if 

Bari Do.ab whiej-e carried into effect, 
these proposals a 


Tho usual peroenlnga charges for cslnhlishment, etc., 
and indirect charges for capitalized nbntoiiiont of Und 
revenue, etc., would bring ttio cost up to Ks. 1,06,00,000, or 
about Es. 10,600 a ouseo delivered at Khushab. 

14. It will ho bettor to estimate tho enlarging of the 
Jhelum Canal on tho supposition that no teduotiim of the 
-present area commands can bo made by bnngmg water 
from tho Indus at Kalabagh. Tho present mam h^ 
caiTies 3,800 cnsccs, and 3.000 cusecs more rhonld Ijo earned 
if suffieient water is fo bo set free from the Chenab to 
iiTigato tlie Lower Bari Doah area. 

no main line, Jbelnm Canal, which is 37 sUtnle n^cs 
Inno- cost Rs. 27 , 98,000 for works only, and tho enlarge- 
ment of this ch.aanel to prnclicallv double 
bo esiimalcd at tho same price, * 1 -, Es. >. 8 , 00 .(^. Ilie 
SonlheTB Brandi escape to the Clicnab mnul hotn be 

cx'i’S 

tails into tho river ; this would cost about Es. .r0,00,0i..xi. 
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A channel 60 mllca long will bo required from the weir 
on the Clicnah to conneot np with tho existing .Tlmng 
Branoh Upper at its tail, whieli iiiny bo eatimntod nt tlin 
•same rale ns the channel from tho end of the Jhclnin Canal 
'main line to tho Chenab above Jlidh, or at about 
Its. 38,00,000 as it is twice ns long. A cbnnnol would be 
i-eqnircd to carry about 1,000 ousccs noross to the Lower 
Gugera Branch at Tarkhniii, a distance of 25 miles. It 
m.ay bo estimated nt Its. SO a cnsec a mile, and the cost will 
bo 1,000 cnsecs X Its. 80X25 iniles=l?s. 7,60,000. Tho 
cost then of bringing the Jhclum river water from Rasul 
to where it is needed on tho Chenab wilt bo ns follows : — 


Enlarging .Ihclmn Canal 
nmin line . , 

Channel from end of main 
line to river 

IVoir across Chenab 

Channel from weir to 
Amipnr . . . 

Channel from Amipur to 
Tarkhani . . . 


Rs. 

23.00. 000 

19.00. 000 

60.00. 000 

38,00,000 

7.60,000 


Totnl I— Works only . 1, ■12, 60,000 


To this may be added 25 per cent, to cover establishment, 
tools and pl.ant and indirect charges, making the total for 
all charges Rs. 1,78,00,000, or Rs. 6,933 per euscc of the 

3,000 cnsecs to bo carried by the channels. 

16. The cost of transferring 3,000 cufccs from tho Chenab 
river nt Khnnki to the Lower Bari Doah Canal at VVnn 
Radharam may now be estimated. 

The supply of 8,000 cutecr brought from the Jheltiin 
river to Amipur to do tho irrigation of the lower part of 
the Rechna Doab will enable the main lino of the Chenab 
Canal to carry tho supply intended for tho Lower B.ari Uo.ab 
Canal without any enlarging. Tho Gngora Branch too will 
be relieved of about 1,000 cusecs disobarged at tho bead and 
will need enlarging ns far ns Chnharkhnnn or Kcroz to carry 
an extra 2,000 cueccs only inslond of 3,000 cuieo.s. Prom 
the Gngora Branob at Feroz or Cliuharkbann a cbannolto 
' carry 3,C00 cnsecs must be built acro.'s tlio valley of tho 
Ravi and through' the highland of tho Bari Doab to Wan 
Radharam. A weir will also be required aoro.ss the Ravi. 
In addition to these works some remodelling of tlie present 
channel of tho Chenab Canal below the otf-tako of the 
Gngera Branch to tho point where tho supply from the 
Jhelnm meets them will bo required in order to reduce them 
to a size suitable for the reduced discharge they will then 
hare to carry, bluch the same rates may bo used to esti- 
mate these works as were employed for tho channel from 
the Jhelnm at Rasul to Amipur. Carrying 2,000 cnsecs 
along 30 miles of tlie Upper Gngora Branch may bo esti- 
mated at Rs. 30 a cusec a mile — 


Rs. 


2,000 x 30 x 30= . . 18,00,000 

Carrying 3,000 cnsecs from tho Upper Gugera Branch to 
Wan Radharam, a distance of 71 miles, on the alignment 
shown in tho tracing referred to in paragraph 0, this will 
be an expensive channel, ns the section shows that for 20 
miles across tlie Deg Valley the bed is out of soil and may 
be estimated at Rs. 100 a cusec a mile— 


Rs. 

3,000 cnsecs X Bs. 100 X 71 
miles=' . . , 2,13,00,000 

The weir across the Ravi may he estimated at 

Rs. 10,00,000. It is true that the Sidhnni weir originally 
cost only Es. 1,42,949, and up to date has cost about 

Rs. 2,60,000; But it is much further down a river in 

which the discharge is apt to dwindle down in tho lower 
reaches, and it was made of a very economical design, and 
should a weir be built for this large project, it will be made 
in a much more substantial manner and the connected 
works are likely to be more costly. 

Tho remodellings to the Chenab Canal may be estimated 
«t Rs. 10,00,000. The total cost of carrying the waters 


from tho Ghonabat Khanh.i to Wan Radharam may thon be 
pstimnted ns follows : — 


Rs. 

Enlarging Upper Gngora 
Bi-anch .... 

18,00,000 

Channel from Gugera 

Brnneh to Wan Radhn- 

ram .... 

2,13,00,000 

Weir across tho Ravi . . 

10,00,000 

Remodellings of tlio Chenab 
C.iunI .... 

10,00,000 

Tolal for I — Works only 

2,61,00,000 

Add for eslnhlishmont, tools 
and plant nod indirect 
charges 26 per rent. . 

62,76,000 

Qbakd Total 

3,13,76,000 

This is nt the rate of Rs. 10,465 per 
cusecs carried. 

ouBoo on tho 3,000 

IG. Tho cost of tho works nt Hnriki and a canal to irri- 


goto Bahnwnlpnr territory may nop- be considered. In tho 
Lower Bari Doab project tlio weir on the Sntloj is estimated 
at Rs. SDiOtiOoO. ’i'lio canal to irrigate tho B.ahawalpur 
Stalo will bo about llio same size ns tho Chonah Canal and 
may therefore bo cslimnled at Rs. 2,60,00,000 less tho cost 
of a weir wliioh will cost about Rs. 80,00,000 rather than 
Rs, 30,00,000 which was the cost of the Khanki weir, or, 
e.ay, Rs. 2,30,00,000. 

But it is probable that the weir will also be used to feed 
hltarif canals on the right and left bank, and that these 
canals will bear some share of tho cest of tho weir and of 
tho main lino of the canal to Bahnwnlpnr. How much shonld 
ho written olT for this is not cosy to say, but nbont 60 lakhs 
of rupees will probably represent the share of the cost 
chargeable to tins hharif irrigation. 

Tho canal from Hnriki will then cost as follows 


Rs. 

Weir for I— IVorks only . 86,00,000 

Add 26 per cent, for other 
charges .... 21,60,000 



Totnl 

. 1,07,60,063 

Canal . 

. » 

. 2,30,00,000 


Total 

. 3,37,60,000 

Deduct . 

* 

. 60,00,000 


Geakd Total, all ohakoeb . 2,87,60,000 


17. Tho general abstract of tho cost of the sohome for 
transferring water from the Jbolum river across to the 
other rivers in order to set free tho Bens water for irrigation 
on tho loft bank of the Sutlej is then ns follows, omitting 
tho cost of bringing Indus water to Khushnb; - 

Rs. 

Cost of taking Jiielnm water to 
the Cbenab . . . 1,78,00,000 

Taking Chenab water to Wan 
Radharam . . . 3,13,76,000 


Total cost of irrigating Lower 
Bari Doab from Chenab and 
Jlielum waters . . . 4,91,75,000 

Cost of taking Beas water to 
the land lo be irrigated in ■ 

Bahnwulpnr . . . 2,87,60,000 


7,79,26,000 

From this snm might bo deducted tho cost of the main 
line of the Lower Bari Doah Canal from the weir on the 
Sutlej to Wan Badliaram as this work will be saved. 


Mr. O. M. 
B. 

Field, 
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This main lins is estimated to cost — 


JR. 

Field. 


Bs. 

" 

For works only 

1,18,86,641 


Add 25 per cent, for other 
■ charges .... 

29,71,635 


Total 

1,48,58,176 


Say' 

1,49,00,000 


The net charge that should be made againet the irrigation 
to be got from the canal to Bahawalpar State ivill then ho 
Rs. 6,17,88,000. 


The area irrigated might eventually be about the same 
as that on the Chenab, or 2,000,000 acres, and in that case 
the cost will be Rs. 32 an acre ; but seeing that the soil is 
poor, the tract is uninhabited, and the colonization to be 
done by British subjects in native territory, the area should 
not be estimated at more than 1,000,000 acres, and the cost 
will then be Rs. 64 an acre irrigated annually. 

The cost per acre irrigated annually of the existing 
canals is as follows : — 



Average 

of 

10 years. 

Average 
of last 

3 years. 

Swat River Canal 

. 34-1 

26-8 

Western Jumna Canal 

. 33-8 

28-4 

Bari Doah 

. 27-0 

23-1 

Proposed Lower Bari Doah 

, 40-3 


Sirhind Canal 

. 41-9 

33-3 

Chenab Canal 

. 39-4 

18-8 

Jhelum Canal (estimated) 

. 22-0 

... 


The cost of the Lower Bari Doab Canal was estimated at* 
Bs. 3,32,73,225 and the cost of the works proposed to 
irrigate the same area from the Jhelum and Chenab now 
amounts to Bs. 4,79,38,000 the cost of the Montgomery 
Branch and its distributaries (Es. 76,23,000), or 
Bs. 5,56,61,000 in all. The estimated profit from the Lower 
Bari Doab Canal scheme was 14'3 per cent, in the 19th year 
and it wilt still amount to 8‘6 per cent. Hence the scheme 
might still be said to be profitable if the water were 
available. 


18. We may now briefly glance at the country for the 
irrigation of which it is proposed to reserve the waters 
of the Beas and Sutlej. The Revenue Survey Department 
mapped the Bahawalpur country on the 4'inoh to the mile 
scale about 1876 and the maps show that the highland ie, 
like the Sind Sagar Xhal, covered by sand-hills. The fol- 
lowing description extracted from page viil of Synoptical 
Volume VII-A of the Great Trigonometrical Snrvey of 
India gives a nscful description of the country, which 
shows that the soil is not unlike the more level parts of the 
sind Sagar Thai, bat that water is more difficult to 
obtain : — 


“ In the whole distance* between the Lane river and the 
Sutlej Series— 250 miles— only 
one place, Phuloda, was mol with 
which could bo dignified by the 
name of a town. . . . Tliero 
is Tint, much difference in the bar- 


• The .Todbpur Mcildlonsl 
Series rclcrrcd to ran from 
Jodbpnr tbreogh Pholoda, 
near lUkancr, Ghorgarh 
Uaiijgarhto Bahaivalpur. 


ronness in the country traversed by the whole sorios,* but 
if any, the northern portion in Bahawalpur is the most 
sterile. There the series passed over a length of 70 miles 
in which there wore only three wells of drinkable water. 

. . In Bahawalpur the sand-hills grow smaller and 
fewer, and are replaced by long stretches of porfcolly level 
hard clay like the beds of dried up tanks, separated by 
tracts of drifting sand, nccumnlnting hero and there into 
mounds ; there is not a particle of vegetation save a few 
scattered jt/ioy (Cli77(yon«m) bushes. However, for two or 
three months in the year the desert presents a chccrfnl 
appearance. Each village has several harajots. c-allcd 
dhanis, established where there is any hard soil capable of 
retaining wafer; in excavations made in this water lodges 
for two or three months after the rains, and the inhalutants 
of the villages come to these to feed their flocks and herds 
on the freshly-grown herbage, and to cultivate a few 
miserable fields which they Iiavo in the hollows hctwwn the 
sand-hills. The rainfall is. however, very small, four or 
five inches, and the inhabitants have a hard struggle for 


life in respect to both food and water. Their foofi they 

tAIso eaten in tbe Tbal with the seeds of 

enllcd there Uahra. It is a grasses, the principal of 

tborar vreed, iriiulus aM«s. which is the hjiurut^. . , . 

j T , Water is collected in receptacles 

ailed ifaTzi-as, cylindrical reservoirs about 6 feet in dinmoter 
and 8 or 10 feet deep, coated with ohnnam. When full 
* 'a with hrnshwood and mnd and are not 

use till the well water fails or becomes brackish, as 
generally happens in the hot weather." 


The Eastern Sind Meridional Series passed through the 
lower end of the Bahawalpur State from Khangarh to 
Nowshera below the confluence of the Chenab, and the 
volnm'"^ is given on page xvii of the same 


TP boundary between the Bahawalpur Desert and 

the valley of the Indus was approached, hills and long 
iidges of fintt sand were met with, interspersed with 
stretches of low-lyin^, alluvial flats, which are mostly 
dependent ^on rainfall for their supply of water and are 
mns practically desert for the greater portion of the year. 
When rain does fall grass and shrubs spring up and render 
thrae tracts good grazing-gronnd for cattle and camels for 
a short time afterwards. To somo of them flood waters of 
the Indus find occasional access by the old river ohannol.s, 
the deeper parts of which contain water for several montlis 
after the subsidence of the annual inundation, and are tbes 
natural reservoirs ; they are locally called dhands. Finally, 
the valley of the Indus was entered and the principal 
operations brought to a close on tlib two stations — Daowabi 
and Machka,” 

19. These descriptions show that Bahawalpur territory is 
about the same class of country as the more level parts of 
the Sind Sagar Thai. It is obvious that the onnnfry being 
practically uninhabited a scheme for colonization must 
accompany any project for irrigation. It is, moreover, 
pretty certain that a gigantic sebeme of colonization can 
only be snccessfnlly worked by tlie Supreme Government. 
Indireotly this would prove .advantageous both to the 
Bahawalpur State and to the Imperial Government : to the 
former by rendering habitable a largo area of improdnotivo 
l ind, and to tbe latter by affording on outlet for its own 
congested population. Bnt the British Government has 
already in the Sind Sagar Thai nii enormous area of 8,000 
square mile.s, which by means of irrigation from the Indus 
(which is perfectly feasible) will ofTord outlets for congested 
populations for many years to come. The necessity there- 
fore for a sebeme to colonize and irrigate the territories 
of a Native State is not at present apparent. 

It may also be remarked with reference to Mr. Wilson’s 
statement quoted in pnragrnph 1 (iv), vis., that millions of 
npres in Rajputano await irrigation from the Pnnjah 
rivers, that tbi.s is founded on n inisapprebonsion of the 
nature of the country. Tbe general plan attached show.s 
that the portions of Rajputana whiofi adjoin Bahawalpur 
and Bikaner are on the reverse slope ; that is to say, the 
land slopes rapidly down from the Araralli rarigo of bills 
into tbe valley of the Sutlej. Hence it may bo said that 
praotioally there is not a single aero of Rajputana whicli 
can he offcctivoly commanded by the Punjab rivers. The 
levels seem to indic.ato that south of the Itabawalpur , 
border there is no laud ooramanded by the Punjab rivers 
except in the Khndir lands immediately contignous to tbe 
rivers until the borders of Sind are reached, which it is 
believed are already irrigated to a great extent by the waters 
of the Indus. 

20. The main object of tlieso eebetnea is os«onlm!Iy to set 
free tbo waters of the Boas for the irrigation of the lands of 
the left bank of the Sutlej. Wo may, tlierofoie, consider 
somo other scboines wiiiob may farther tb.at end. _ The 
levels «bow that a canal taking ont of tbo Sutlej at Pbillnor 
would get comm.aiid of tbe Abobar Branch of tbe Sirbhid 
Canal at about the 42nd mile (Akbara). From this point 
a feeder obannol could get' command of tbo Bbatinda 
Brnneh below the COtb mile (Dbepali). The water tbns^rct 
free might possibly bo sent across from Patiala to tbe Sirsa 
Brnneh at Kaiihaf and thence to the Ilnnsi Branch nt .find. 

This water could he taken down the Rohtak Brandi of the 
Wcslcm .Tnmna C.inal into Ilisjar and Rohtak, and down 
the RotJa Branch nf the Sirbind Canal to Sirsa, and in ljii« 
way it is prob.ablc that all tbe nnirrigated tract eif British 
territory lying on tbo plain that slopes from the liiaialaya* 
towards tbo Bikaner border would be irrigated. But flial 
part of British territory that lira on the jd.iin llm! sIojvh 
from the (Jnrgaon and Itajputnna bills could not of 
course be irrigatc-d. Unfortunately there i« net inncb 
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prospect; o£ huning the Bess •waters into the Sutlej at therefore -water could not bo taken from Wnzir Bhnllar en 
Phillour. the Bens to Phillour on tlio Sutlej ; the latter is 60 miles 

22. The following sketch shows that the Bens waters fall obo'ro the junction, -whereas the former is only 30 miles 
at much the same rate per mile ns the Sutlej -waters, and the junction 5 — 



Since the lerel ^ at Phillour is VG5-30 and the distance to 
Nowshera is 66 miles, the fall consumed would he about 60 
feet ; so that, if the waters could be raised at qr above 
Nowshera to 816‘00 about and taken in a straight line to 
Phillonr, they could be carried across the Sutlej by a weir 
and delivered into the Sirhind Canal at Akhara. But 
there are no levels of the Jnllundnr Doab or surveys of the 
Beas to show whether this would be feasible. It is probable 
that in any case the wort would be extremely costly, as 
several rivers or large drainages are known to cross this 
country, besides the whole drainage of the foot hills of tho 
Himalayas which flows towards the Beas. 

22a, The cold-weather discharge of tho Beas seldom falls 
mnoh below 4,000 ensecs, and a canal for that discharge 
conld be built. The discharge of tho Abohar Branch, 
Sirhind Cana], below the 42nd mile, is about 1,600 ouseos, 
and that of tbeBhatinda Branch below the 60th mile, 1,000 
ousecs. 

, There are 600,000 acres at the tail of the Kotla Branch 
in British territory that conld be irrigated. At the low 
allowance of 2 cnaeos per 1,000 acres, 1,000 ouseos would be 
reguired for these. So that 3,600 ousecs could be thus 
utilized and the balance could be utilized in giving more 
water to tracts which at present have a poor supply. The 
supply that could be sent across from the Sirhind to the 
-Western Jumna dislriots would be the 2,600 ousecs saved 
on the Abohar and Kotla Branches. The discharge of tho 
Sirsa Branch below Ksithal is about 800 cuseos and that of 
the Hansi Branch below Jind about 800 ousecs. So that 
1,600 onseoB would be thus set free to go down the 
Bhowana Branch to Eohtak, leaving DOO ousecs for exten- 
sions on the Hanti and Sirsa Branches. 

23. The cost of such a scheme would he very' great. The 
main line of the Sirhind Canal coat nearly Es. 98,00,000 

Voi.IIV. 


for works only for 37 statute miles, and the channel from 
the Beas to the Sutlej would on the same lines cost X 
Es. 98,00,000, or about Es. 1,73,00,000. It is probable it 
would cost much more. The weir at Phillonr might cost 
nearly as mnoh as that at Sobraon, vis,, Es. 87,00,000. 
The weir on the Beas would also he very expensive, because 
a largo amount of heading up mast be attained, say, 
Es. 80,00,000. The cost of the canal from the Sutlej to 
link np the Abohar and Bhatinda Branches and the canal 
across to the Western Jumna and the extensions might 
cost Es. 2,00,00,000. 

The total cost for works would then be — 


Weir on Beas . . 


Es. 

80,00,000 

Weir on Sutlej . . 

, 

87,00.000 

Main line, Beas to Sutlej 


1,73,00,000 

Canals to Sirhind and Western 
Jnmna Canal • . 

2,00,00,000 

Total 


6,40,00,000 

Add 26 per cent. 


1,35,00,000 

Gbanb Totai, 

• 

6,75,00,000 


The construction of such works, however, is practically 
barred by the fact that the minimum supply in the Beas 
and SnQej is 4,000 ousecs. ■ If this supply is reserved for 
the left bank irrigation for Bikaner and Bahawatpur, it is 
obvious that no surplus is available for any help to the 
Sirhind Canal system. If the scheme for the, irrigation 
of the Bahawalpur State from the Beas and Sutlej were set 
aside, then it might be possible to utilize all the available 

I ’■ 


Mr. a. M. 
a. Field. 
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supply of the Beas for irrigating British territory in 
Bissar, Sirsa and Rohtak. The two schemesi however, 
cannot eo together. 

24. The great schemes of diverting ihe waters of the 
Punjab rivers to the east and helping one river from 
another may therefore be said to be quite feasible from an 
engineering point of view. That is to say, the levels admit 
of such a procedure, and there are no insuperable diffi- 
culties in the way. But the cost of snob schemes will 
necessarily be extremely high. This in itself is of course 
no bar to their construction, for it is evident that in course 
of time, as the pressure of population increases, it will be 
absolutely necessary to extract more from the soil, and tho 
value of water and necessity for irrigation will be so great 
that very costly schemes will be cheerfully undertaken. 
There is, however, the one great obstacle of tbe water- 
supply. It bos been shown in tbe foregoing paragraphs 
that— 

(1) The Indus carries a practically’ unlimited supply, 

but that the levels do not admit ot its helping 
out tbe supply in the other Punjab rivers to 
any appreciable extent. 

(2) That though feasible to carry Jhelnm and Cbenab 

waters into the Ravi and thus set free tbe 
Sutlej waters for its left bank, the available 
supply in tbe Jhetnm does not exceed 1,000 
enseos ; and therefore that unless economies of 
water hitherto unsuspected can be effected, it 
will not bo possiblo to irrigate tho Montgomery 
Bar with a perennial canal by any such sohomo. 

(3) That even if the whole of the Sutlej and Beas 

waters could bo diverted to the left bank, the 
greater part of tbe territory irrigated would be 
a sandy desert ; at present almost uninhabited, 
and which moreover holongs to a Native State, 
A gigantic sohomo of colonization would bo 
required to render offectivb any project of irri- 
gation, 

(4) That it might he possiblo at very heavy expense 

to divert the supply of the Beas and Sutlej to 
assist tho irrigation of the Sirhind Canal system 
and thereby render available a portion of tbo 
Sirhind supply for tbo irrigation of Hissnr, 
Rohtak and Sirsa. Bnt any such sohomo must 
bo only as an alternativo to tbo irrigation of 
tbo Babawalpnr State, os there is not cnongh 
water available in tho Beas and Sntloj for both 
Eobomes at onco. If, however, it proved feasible 
to carry Boas water across tho JnUondur 
Doab to help tho Sirhind system, it might bo 
worth considering whether tliis sohomo, should 
not toko precedence of tho Lower Bati Doab 
Canal sobemo, as thereby tbo most famine- 
stricken portion ot the Punjab could bo 
thiiroughly protected and tho colonization of 
tho Montgomery Bar could very well wait for 
further developments of irrigation science on 
tho Jhelnm and Clieuab schemes whereby water 
might lo made available. 

• 25. It will ho observed that tho whole of the preceding 
temsrks have boon bnsed on a supposition that any irriga- 
tion projects nndotfaken will ho of tho nature of perennial 
canals. Tho rca'ons of this liavo hecn alluded to, the 
principal being th.al it Is not believed that colonization 
schemes can bo succcsjfnlly carried out except oii a peren- 
nial supply basis. If, however, this objection wero over- 
cotoe, it is. possiblo that enottnons areas could bo irrigated 
in Balinwalpur, ete., by kJtarif canals. ThMo_ schemes, 
however, Iiavo not been touched upon, because it is obvious 
that all the Punjab rivers c.aTry practiealty nnlimlled 
hharifox flood supplies, and henco no very special mc.Tsiires 
of helping ono river .from another would bo required. If 
tlio principle of hharif irrigation only he accepted, there «« 
no reason why it should not he carried out at onco on all 
Punjab rivers. Tho H<jr{f«a«aL, however, must be more 
crle»s separate from tho pcrinclsl, as the practical difTicul- 
ties ot carrying an enormous hhar\f supply nnd_ a very 
small reili supply In the some channel arc almost insuper- 
able. 


A'o.'e dated ttrdk OelAer ly G. M. F. Field. 

FiJ: OjlieutUxT Chief F.nginetr, I'tsyah Irtf 
on frerc'iUfr the inynver.en! aej extentien 
(ifirri’yafi'en la the Punjab, 

1. In a icernt r ote, Aated Is'. O toVrlW>3,I inves'.iptfd 
c’rl'aia propOfais p-t forward hr the llcu'blr Mr, J. Mitsoa 


and Colonel S. L. Jacob, R.E., regarding tho transfer of the 
waters of the Punjab rivers to tbe cast. The note in 
question was written somewhat hurriedly, as the matter had 
^_be laid before the Irrigation Commission, and Sir Thomas 
xiignainj k.c.i.b,, was Gslreinclj nnsious to discuss the 
proposals with me before the Irrigation Commission 
started on its first tour early in October. I dealt 
therefore almost entirely with the m.uin question of bring- 
ing the waters of the Jhelnm and Cbenab rivers on to the 
Montgomery Bar in lieu of irrigating that tract from tho 
Sutlej. 

2.^ The note in question showed that, if we took llio 
minimum recorded discharge of the Jhelum, we could only 
bo certain of 1,000 ensees in tho cold we.atlior. It was .ulso 
shown that it was only ■possible "to sot free from tho 
Chenab system a tract requiring a cold-weather discharge 
of about 2,000 cnsecs. Tho Montgomery Bar requires for 
its irrigation about 3,000 cusocs in the kharif season, 
althongh it is nrohablo that it would be possible to manage 
with about 2,000 cusocs for a short period in the cold 
we.uther. The project thoreforo did not seem quite feasiblo 
on account of tho scarcity’ of water. Hut, on reconsidering 
the matter, I am of oplnion'that tho view taken, although 
a safe one, was possibly somewhat oitrome. As regards 
the Jhelnm, onr records show that the river very rarely 
falls to tho minimum nsed in onr calculations, viz., 4,770 
cnsecs. That minimum has only onco been reached, and 
it is probablo that the supply will very rarely fall below 
6,000 ousecs, Tho supply available for transte elsewhere 
will therefore be.generally nearer 8,000 cnsecs than 1,000. 

It will therefore bo po'siblo to confidently detach tho are.a 
requiring 2_,000 cusces from the Chenab system. This will 
render available that amount fur tho irrigation of the 
Montgomery Bar, and this low supply will probably not l.ast 
more than two months of the cold weather. After that there 
will ho plenty of water. Tho sohemn thoreforo appears to 
mo to bo mnch more hopeful than at first sight. There is 
also ono great advantage in this scheme, viz., that the 
Montgomery Bar is almost the only place where water could 
bo ntilizod s and if this space is irrigated from tho Sutlej, wo 
shall leave no place to divert tho rivers tJliolum and Chenab 
in case it sbonld hereafter bo found that water was awiil* 
able. I would therefore now strongly advoralc a thorough 
inquiry into these proposals nod tho holding in aheyuneo 
any project for patting a weir in the Sutlej. 

8. Wo may now, consider some other projects for extend- 
ing irrigation. One of tho mo.st promising seems to me to 
ho that for building a weir at Tnmmoo at the junction of 
the Jhelnm nnd Chonnh. A rough approximation of the 
levels shows that by holding up tho water nl this point it 
is po.ssiblo to run a canal past Shotkot into tho Ravi at tho 
head of the Sidlinsi Canal. The Sidlmai C.inal is a kharf 
canal, t.e.. It only runs during the Coed soa'on, nnd it is only 
in fnvonrable years tliat it is able to supply one good water* 
ing for the rahi crop. It is well known that the snpply in 
tho Ravi is precarious. During tho current year IPOJ the 
flow has been most precarious. The irrigated nrei hss 
fallen to about half tbo average, and even that trill be 
matured witli difficulty. Moreover, it is doubtful wbelhcr 
much rahi area has been irrigated. Under tbe cironm- 
stances tbe asslstanco given by a canal cut from tbo Jhelnm 
and Chenab will bo iiivalnahle. It is known that thes.e two 
rivers have a very small surplus in the cold wrslKer, Jlnt 
tliis doe.s not neceasarlly .affect the project, at tbe fiidhnai 
system is a kharif system. Jforeover, it is believed th.at 
enormous extensions of the Sidlmai will be tendered pes* 

Bible. There seems no reason why tbe.'iiJhua! Ciinal, I? water 
c.an bo tendered avniUble, sbonld not be_ex!i-pde! right 
tiirongh tiio Moolt.in district as far ns the junttion of the 
Chenab and Stulrj. It would then entirely *iip;r«-de the 
present inundation sysl’-m of tbe Moolbsu I'annl.i and might 
posiibly even be extended into a pirt of tbe feiwer Satirj 
CsnalBsyatera. This wonld nil be reudereJ feAsi!-!.. by a 
■weir at the juncti.in of the Jbeltitii and Chensb rirere. 

But, in addition to IMs, there Is »hrg' tenet pf land on the 
right bank of tho Cbenab whifh i* nw being 
It Is belieeed that the nhohi of thise.mMlK’fxi’lyirr!’ 
p.sfrvl, espO'clally if a weir Were h'ji)! at the jnaeti'-n. A 
psrlion of this area was fortn-rlr irrigated by en irmn U- 
tia.n ean.al knorrn a .1 the Uch. Tlie led*! area is K»! 
than COO square miles, or JJO.OCI'I awei, and ite m’I i« 
Ldiered to be gofl 1 and fertile. Tl.e fr.np .i! frr a wrif 
*l the junrtion of the .Ihclnm and Ci.enib tirerv w-c5 i 
tiierefore command an *je» on the right hrrA «.f »4s-.s ?■>> 
fiuare miles and ok the !<ft Iwr.k of aVit 
milei. i::e!cdiag the pres -r.t tiMh.r.ai sj<te;‘4 a-J tie atew 
irriipt’.ei! by the Mo.dian Inaodati es iV-a'i, -V'> 
has h.’.-n taVett o! anv jeortiir.s e.f the V'l ev.sb syjt-r.i w. 

If (1 Tl.r lsl«l 
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urM cominsndcil would be (ln'roforp ftbnut IJ million norcn 
vrbiob would bring H up to tlic .lliclniti Cnnnl ev^lem ns 
regn\ds sire. 0£ comic it is to bo ntulrr>l<‘oJ tlmt n lharif 
caunl only is contcmplntcd, bnl this would involve no 
clmope in the proent condition*. i’Wi.Oil fiteie tlio proji'Cf 
wonUl nppwr to bo quite fc.vsibl’ nnd very promising. 

The nbove i« writfen on tbc i npiNwitlon tli.nl tlie prcicnl 
conditions will be lu.nint.'ilnod, i.c., tlinl tlie irrig.itiou will 
remnin on n Hiirirbiwii. A fiirtlicr proper.nl mny, liowovor, 
be put forw.ird to convert tlie whole tyiiein inton pcreiitiinl 
cnnnl system. I.icvels show tlmt it is po'silde to make n cut 
from the Indus whereby n joicnninl supply ctmld be iwcrod 
from the Imlos Into the .Ibelnm. This supply c.nn be mnde 
to enter the «Tli(lnm nnywliere below Khn.sbnb. Tiic supply 
ill the Indus is pmctlc.sUy unlimited nnd wnter run be 
nb'tmcted from Ibnt river wiibont prejndlro tonny sebeme 
for tlie irrignlion of the ^ind-Sngnr I)onb. A rnnnl cut, 
such as is now eonlcmp’nted, could be brotipbt from Keln- 
bsgli on the Indus to nny suitnble point nbove the junction 
of the .llielnm nnd Chennb rivers. II would be tlie tirst 
step towards llie Sind*S:iptr Cnnnl, nnd no gre-vt engineer- 
ing diiliculties nre to be npprebendi-d. Tiie great Siml- 
Ssgnr Cnnnl of the future would be n br.ineli tsl-ing oil 
from this cut. This canal would render the irrigntion of 
tbc Sidhnni nnd the Mocllau Cinnl* systems rortnninl. 
Moreover, this proposal does not ndTict tbc propcsal nlrendy 
put forwar.l to build the weir at the junction of the 
.lliclma nnd Chennb rivet's, ns it would merely lesnlt in 
converting n svstem into n pcrenni-sl system, and tbo 

former system would always be mrrievl out first, ns 

it would create no nlleratiun in prc.v'nl condition*. 

-J. Tbc condition of His'.vr nnd Sirsa, nnd pertions of 
Hoht-sl: nnd Karnal, h»s long been n cause of great anxiety. 
iLe contiiiusl f.niltire of the mills nnd the short supply in 
tbc Western Jumna Cnr.n! have remltcd in n chrome state 
of f.sminc nnd distress. The I’rorlncinl Oorernment 
hn« for some time been cxe.'ci*r-d as to the means by whicb 
this flute of things cvn be remedied. Scrcml propomls 
have been considered for tililiring the flood waters of the 
river Jamn* in this dirorlico, but the supply in that river 
5a known to be pucarions at the btst of times. Tho drain- 
age area of the river .Ttimna is .a very small on« and is 
charncterised by verj- steep s lojv's . '1 ho result is that floods 
of great intensity oeenr during sbotl periods, but the high 
supplies neecssarr for irrigation do not bold out itirougboiit 
the fcsson. Tlio difliciiUies also of bringing Hnnys'ipplies 
to tbo extremo end of the c.mal system along the riisling 
channels arc very great. For the nborc reasons it hu 
been neeo--s.aTy to c.i*t about for other roeatis of bringing 
water to tlio'o districts, it is ]) 0 *sib!e th.at some extensions 
of the Siiliind Canal fjstem might bo utilized for ibis 
purpose. The supply would of course have (o to a khar\f 
supply only, as tlie Sutlej doss net carry enough w.aler in 
the mbi to allow of nny eiUnsioiiB of irrigation. But ills 
believed that if an M-sured supply could be given in tbo 
Marif f.exian with po-eibly one good watering lor Iho rahi 
sowings, tbc prosperity of the fnminc-striekeu nre.as would bo 
assured, or at nny rote the worst evils of famine bo averted, 
finch a scheme would require very careful cinuiiimlion.ond 
there is no donbl whatever that the cost would bo extremely 
heavy. But even to the protection of tho tr.icts above 
mentioned from rccnrrlng famines would bo worth almost 
nny sura that tho soheiiic is likely to cost. In the absence 
of snrvcjp, etc., it is impossible to iny how n hharij supply 
could bo given from tbc Sirbind Canal, but posiibly an 
extension of tlio Gbngg-ir or Cboa Brandies ncro.sa tho 
Ghaggar would ho the simplest plan. Or if nny corapU- 
c.vtions with the Native States is to be avoided, possibly a 
branch from tho Bhatinda Branch might servo for a 
irorlion of tho tract. In any case it appears necessary to 
inquire into tho lohcmc, ns the object aimed at is of tho 
greatest importance. 

6. In tho previous paragraphs four main projects for 
extensions of irrigntion have been referred to ; these are — 

I. — To carry tho woters of tbo Jhclnm nnd Chenab 
to tbo Montgomery Bar. 
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II. — To build a weir at Triiiimoo at tbo junction of 
tbe tlliL’luin .Hill Glicnnb and carry tlio waters 
to right and loft to Ueli, and through llio 
Mooltan dlslricl, for a Hnr-i/'siipply. 

III. — To convert tho above khat{f supply into a 

perennial supply by making a cut from tho 
Jniliis enlertng the Jlicliim at sorao point 
I'olow Kiiiislinb. 

IV. — To eatry flood wafers of the .Sutlej vi& tho Sirbind 

Canal into the Sirsii and llissar districts. 

.\s rcg.irds I, levels have been given in my note, dated 
l«l October 1P02, and it is not iioce-s.ory to rciicat them. 
They show that frintifaeic the rdieiiio is feailblo. 

As regauls II, a few figiins ran be iisofiilly given. Of 
coiirfc they are merely approximations. Tlio low weather 
supidy ill tlio Jlielnm and Clionah at Triinmoo is nhoiil 
If. li. -ISO, tbe bed of the Sidimai Canal at tho head in 
It. h. •l.'il, and oidinary supply level about -ICO. Tlioro is 
thus a fall of 20 feet and the dislanco is about JO miles, 
nio flop,' is therefore only aloiil 0 indies a mile. On this 
ground the proposal wns ones before negatived, but it was 
not then soggi'sted that a weir sbonid bo built. If a weir 
were built, thi-re would be no dilllciillly in placing tho crest 
So ns to bold lip tho supply level to JOO, nnd a slope of 
nboiil flO fret could he srciire<l which would bo at tbo rate 
of t) inches to the mile. 'Ibis would bo ample. 

As n-ganls III, the bed of the Indus at K'alnbngh is 
nlioiil It. b, Clji} and the bed of IboJIielnin at Khushab is 
ahonl It. Ij. CS2; lienee thero is a fall of 81 feel in a 
dhtance of nlioul 80 mile.*, or 1 foot to the mile, which is 
very f.avonmble. 

As rrg.vrd* projeet No. IV, levels arc not at prcient 
nrallahir, but tbe plans show tbat tbo distance bctwcon 
Patiala, which i« at the tail of Dm Feeder Bine of the 
Siihiiul I’aiisl nnd Sir*n, i« nhont 100 miles nnd the fall fn 
tho eoiinlry is nlont K)0 fret. Hence a canal with a slope 
of 1 fool in the mile would he i>o«.'ililc. Tlie above figures 
hare been given meroly to show that the piojecti suggested 
are within the limits of poisibility j ol course they nro 
inerely approximations. 

C. 1 hove not yet nlliidod to lliejiropojals for storage of 
w.itcr in the Jlicimn Valley in Kashmir put forwara by 
Mr. 1*. Dane, late llcsident in Kashmir. The sdicnio 
appears to ho n icsusciLalion of an old system of 
iariif* which used to hold up tlio untera of the IVoolIar 
Igike nnd set free for cnllivntioii a large ntca now under 
snnmpt. I have verbally discussed tho matter with 
Mr. D.anc, nnd, ns far ns 1 osnld judge, tho schoino npponra 
practic.iblc J the mote so os in the otd days it appeared to 
have been most successful. It would scorn that a largo area 
round the margin of the IVoollnr Like is at present a 
shallow swamp and quite useless for cultivation. This 
area can bo freed from water by means of hundt, tho 
remains of which nro rtill in existence. Suilablo slnico 
galf.', etc., can bo arranged to liold np a considcrahlo ainoimt 
of water which can bo allowed to discharge into tho Jhclum 
at nny time most convenient. Tho advantages of tho Bohemo 
arc tlmt tho Kashmir State will gain a great increase of 
rvvemie from tho reclaimed lands, wliilo tho British Govern- 
iiieiit could nliliro tho stored-iip waters of tho lake at any 
. liiuo they most required it. Mr. D.ano also suggested a 
rcgnlntorat Bninmulla wliioli would hold up a oonsidornblc 
futlier supply of wnter- Tbo ftosibilily of tbc soliemo will 
depend upon tho levels imd upon tho area tlmt can bo ponded 
up, nnd 1 can *ny nothing furtbor until 1 Imvo scon tho 
plan.s, etc., which Mr. Dane has promised. But thoro would 
sccm to bo a great deal in tho project, and in iny opinion 
it is well worlli inquiring into. If nny largo amount of 
water could bo stored up in tho manner suggested by- 
Mr. Dane, it is obvious that it would very materially 
Improve tho prospects of tho proposal to carry tho waters 
of tbo Jlielnm nnd Chennb rivers to tho Montogomory 
Bar. 


Mr. H. O. ICennedv, Suporintending Engineer, Punjab. 
(Delhi, 3rd Janmrff 1003.) 

Memorandum. 


Tliero ara two main points wliich I would vonturo 
to bring forward for tho consideration of tho Com- 
mission, to both of which I havo paid special attention 
during tho last twenty years, Xhoy arc — 

(1) The saving of somo of the enormous losses of 
water duo to absorption and waste in tho 
various conveying channels and at tho fields. 


(2) Tho moro caroful monsuromont and distribution 
of water, lending eventually by slow degrees 
to tlio assessment of all water rovonue By 
tho quantity used, instead of tho present 
haphazard and most wasteful method of pay- 
ment by tho area matured. 

Both of thos'j aro very largo and difficult 'subjects, 
and in my opinion nothing very definite will over ha 
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attained unless some ruling dictum and impetus is 
given. Officials usually Lave no time for sucL tLings, 
and in the few cases when interest may bo manifested 
the tenure of office is much ttfo short to permit of 
much being done; a new man comes in who considers 
all such as fads. Nevertheless these two points aro 
really by far the most important of any in the de- 
partment and would pay over and over both in actual 
revenue increase and by the very great possible fu- 
ture extension of irrigated area to the more desert 
parts. If all was done, which is, financially speaking, 
■possible in these two directions, the total irrigated 
areas in dry years could, I have no doubt, be increased 
by 40 to SO per cent, over the present figures on 
most of the large perennial canals. 

It is well enough known that only about half of 
Actual absorption loss and , whicli enters the 

methods hitherto taken for I'^ad of any of our largest 
its minimising. 

° nelds.- The same fact is ac- 

knowledged in the United States, and there the canals 
have not nearly so far to carry as ours have- To 
show that this is not merely an exaggerated state- 
ment, I give below the losses which after a whop 
season’s experiment and collection of data were found 
by me and reported then to occur in the winter season 
of 1882-83 on the Bari Doab Canal ; — 

Entering canal head for each 100 cusccs. 

Lost in the main canals ... 20 „ 

Lost in distributaries ... 0 „ 

Lost in water-courses ... 21 ,, 


Total abso^tion losses 47 ,, 

Out of the remaining 53 cusccs which reached tho 
field, it was shown that 28 could really have dono all 
the work, so that (53—28 = ) 23 cusccs out of the 
original 100 were wasted and lost in various ways. 
The efficiency of the canal machine was thus then 
only 28 per cent. Since then things have been im- 
proved 'on some of the main canals (not on all) and 
if similar experiments were now carried out, wo 
might got an efficiency of about 35 per cent, on the 
best. The improvements which effected this have been 
mainly in tho following directions : — 

(1) Amalgamation of the numerous tiny water- 

courses into a few larger ones, so as to 
lessen tho total lengths of channel open .at 
any ono time. 

(2) Abandonment of tho old system of distributary 

taiils or altornato closure of outlets, and 
tho enlargoracnt of each rajhalta so as to sup- 
ply all its outlets at once for a given lime, 
and then bo closed olf entirely at tho head. 

'Work in this direction has been c'omplotod on tho 
IVcstern Jumna Canal; not begun on tho Sirhiml 
Canal ; partially dono on tho Bari Doab Canal, and on 
tho newer canals thoro is probably not so much room 


for improvement, having been designed on more re- 
cent linos. 

Tho above reforms, however, must only bo regarded 
as preliminary to tho real 

What we can afford to spend difficulty, i.c., tho prevon- 
on lining channels. tion of the absorption loss 

. . improved clianncls. 

There is henco no question as to the expediency; it is 
merely a question of cost and moans; can we prevent 
the loss at a cost whoso interest would bo paid by 
the increased revenue? I think it is probable, we 
could, but Government would first have to spend 
something on trial and experiment, so as to find the 
cheapest and best methods of lining our channels, 
beginning of course with tho water-courses. 

To define 'the position, as far ns possible, I giro hero 
two.tables reproduced from a report on American Irri- 
gation recently submitted by me, in which the probable 
average loss by absorption in various channels is 
given as a railoago rate in cusccs lost per mile— seo 
table, colunm (4). These figures are for good firm 
loam (but not sandy) like that on tho Dari Doab Canal, 
Clienab or upper part of tho B'^estern Jumna Canal; 
for sandy soil, like tho Sirhind Canal, the loss will' be 
about 2J times as much. Column (5) is tho annual 
value of tho water lost per railo at I?s. D03 per cusec 
gross revenue. Column (0) is tho capitalized value 
of this .at 30 years’ purchase, and did tho supply alwa.r, 
run in the same channels, this would bo the amount 
wo could profitably spend on lining each mile. Ac- 
tually, however, this is nob so, and in saa.sons of high 
demand, i.c., when tho water is of real value in matur- 
ing tho crops already sown, all tho channels are not 
open at once, there not being nearly enough supply to 
fill all. Thtis^ roughly, in — 

■Western Jumna Canal, Wily ird of tho channels 
would bo open. 

Sirhind Canal, i of tho channels would bo open. 

Bari Doab Canal, ?thsof tho channels would be open. 
Chenab Canal, .^ths of the ch.anncls would be open. 
Column (C) must therefore bo modified for each canal 
system; thus, for tho Western Jumna Canal, instivul 
of Bs. G,00!) for a 2-cuseo wntor-cour.se, we could 
only spend Bs. G,000.s-3=ns. 2,000 per mile, and so on ; 
for tho others, allowing for tho extra hriivr less on tho 
Sirhind (Oannl, 2J times more. Tho small tail water- 
courses, only occasionally used, are out.sido the pre- 
sent discnsfii'n they could probably never be liiira 
economically. . , 

Tho tVestem Jumna Cntml, owing to its largo mdo- 
ago and comparatively Ion’ supply, is the one on udiioli 
wo could spend least. 'The broad remit may bo stated 
to ho that, if wo c.an lino our water-courses at a cost 
of from Bs. 2,000 to Bs. 3,000 per.milo, it would bo 
from a merely financial point of vieiv advisable and 
jastifinblo to do so. 


Punjab Canals. Absorption loss ronghly estimated. 
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la America so far the only means used lias been 
cement, plaster or con- 
Possiblc nicUioils of lining Crete, eitlier laid on in a 
cbanncls. S" layer on tho made up 

section, or more recently 
in a maclrine made rcctangnlar section literally ex- 
pressed or forced out from a small machine, which it- 
self moves on along tho iireparod alignment. The cost, 
however, is high, being in California for a very small 
water-course for 1 cnsec Its. 2,500, and for a largo ono 
probably about Its. 4,000. Moreover, being thin 
and weak, damage from cattle, etc., would sbon result 
on an unprotected lino. The most likely means I 
can think of would bo tho use of crude asphalto oil 
buried, s.ay, 9 inches below bed and side slopes, and 
cari'iod up above surface level, laid on or sprinkled on 
a prepared section, and thou allowed to soak into tho 
soil and then covered over. Inspection of tho so- 
callcd oil roads in various parts of tlic states with 
rniu-wator standing for days only on tho oiled parts 
seems to promise well. Tho permanency, cost and 
security from damage can only bo known by experi- 
ment. 

An alternative to tho oil might bo found in verj’ 
liquid cement and fine sand sprinkled over a layer 
of sand and allowed to soak in, all being covered over 
with soil as before. 

Tho present methods of distribution arc most crude 
iuid out of date — unwor- 
ilctbods of distributiou and thy of a departuiont iidiich 
asscssmout now in use. considers itself scientific. 

Even with our best efforts 
the quantity, which a shareholder or cultivator re- 
ceives, bears hardly 'our relation to what ho ought to 
receive as judged by his field area or crops grown. 
Usually what happens is somewhat ns follows. An 
outlet is allotted to a certain tract of laud whoso 
watenvay section of orifice is roughly in proportion 
to the total area under command, without any regard 
to the velocity of exit. In a few cases attempts have 
been made to allow for this ; but since tho levels, both 
in the distributary and in the water-courses, aro con- 
stantly liable to alteration, the results aro really but 
little better and not Worth tho great extra time and 
trouble. This first allotment remains as it is for many 
years; some of the outlets do two or three times wh.at 
they ought to do, and some do little or nothing, till 
some official with surplus energy in hand takes up the 
question. The shareholders who have boon getting 
too much at once raise an outcry, and usually it is 
found impossible to cut them doiyn to tho correct al- 
lowance, especially as tho question of land rovonuo 
formerly assessed on the basis of tho area irrigated in- 
tervenes. Even when tho outlet area can bo at once 
reduced, tho result is otdy tentative, and several re- 
modelling schemes may possibly, ono after tho other, 
bo carried out with no adequate resulting equitable 
system. Thus, two outlets side by side may have after 
many years tinkering been so adjusted as to give in 
normal time's quite proportionately correct discharges; 
a dry season comes round when water must bo had to 
save the parched crops. Ono set of shareholders find 
they can combine to clear out their water-course and 
do so, -the levels of their land permitting a lowered 
level at tho channel head and a greatly increased 
supply. The other set of men may not combine, or 
their land may be too high and then side by side 
can he witnessed two adjacent fields, the ono drying 
,up by drought, and the other with water running to 
waste all night, uncared for and absolutely lost. AVe 
hare in fact no knowledge of how much any outlet 
takes 'off, or of what becomes of it. The existence of 
these evils is known and acknowledged, and need not 
have been here repeated were it not to point a possible 
remedy. 

Of course the difficulty has lain in the want of 
■ trustworthy means of me.a- 

CauECs of present evil system surement. In America they 
and remedy. are far ahead of us in this 

direction, hut their me- 
thods will not help us much. They simply use free falls 
over raised sills, the record being kept and regulated 
by a trustworthy "water-master” selected hy tho 
shareholders themselves. Here wo have usually no 
available fall for such sills, nor have wo the man wo 
could trust. We require automatic devices which can- 
not be tampered with, and which would ensure a 
steady supply, under all conditions of levels, strictly 
proportional to the work to he done. The ide.al 
system of the future will be somewhat as follows. A 
distributary regulated at its head by such an arrange- 
ment as to keep tlie discliarge quite constant at the 
figure required for tlie time being, and just sufficient 
to supply at once all its outlets down to the tail. 
As the demand fluctuated, the .head supply would also 


Bub of tho head gate, 
bo varied hy auotlior ndjusttnq**®^^^^^^^ constant till 
wliich would again romaiu auto’ 

further alteration was required '^y would bo such at 

The section of the distribut(l°fL°H^'' 
each point in its length as just Jcvef, for all its 
cient, at its designed full sup'' 
outlets below. an automatio device 

Each outlet would also have as regulated by 
giving a constant and known area to 

tho higher canal officials and Ei close tho 

ho .-iown. Tho cultivators 
outlet as they dc.sirod, hut 

tho discharge, i.e., they could ftmasod. No clearing 

could get or as little .as they f 

out of water-courses, or variat,®, open or total 

would vary tho discharge, and tl 

quantity passed through would^ 

Each distnbutary would bo opene^ ®,^ 

for 10 days or so, and then close® ^ ^''® J’’!'®'®.!®®®®,! 
considered system of rotation 
so that in times of high demand 

outlets would ho open the total quantity, even 

each outlet would be almost a k 

without anj' self-registration. would undoubtedly 

Such a method as sketched abov ? 

replace tho present chaotic J® K^®®^ 

systematic and equitable systeii:;*;?® 
economy in distributiou. Tho qu,i®^®,'“®t°?®®,Ji|'® 
is, naturally, whore aro the roq/^®?^ ^*®®'^ is already 
vices? Well, that for the district 
available. One has been at 
given no trouble at all with an ei',.'. 

± 2 per cent. Other 5 or G woi*®®® J®'*' ^®®“ 

two years ago and thoir croci , , - . 
completed. I*® matter is not so 

As regards tlie outlet device, tl®^P®”?'®5*®,.^ 
far advanced, but from recent 
pretty certain that a simple, choi?" 
sign can be very soon perfected, « 

than has been above shown ^ ‘^®^®‘’® ®® 

is, liowevcr, not tlio place to go ini, _ _ 

either this ono or the otlior. tho road would he 

One, .ivc. ,o„» ..,01, 

Possibility of assessment by issmont by volume 

\oluinc. ss present assess- 

Oolivorod. K, ,111 ■l;.," “ff „Sbl.“g 

incnt by area nnitnrccl can last ti l x ^ _ 
docs it work with jmmonse frict^^'^ Jjj 
both parties (especially the zauuncm,,,, ' 
costly and the .amount paid does uTK®’ ®A®® 
any relation to tlie quantity used, ®® 

such heavy lloodings mny be npi^^AiTonue 
destroy tho crop, and application ‘ ovonu . 
often approved for remission of cari have to come in 

Of course such a revolution ■»'oulL',.’i°Aj,tAfiinv^nnA^ 
very gradually in tho course of yeurf ® jL onlv to be 
of introduction Avould have to bo 

sidcrod. M.my difficulties would slow edu- • 

eventually siinnountod by patience . , 

cation of the zamindnrs. .following may he 

Of many possible methods, tho 
perhaps outlined, merely las shouA®; A AA rfoa” 
Each outlet would bo rated at so i, in' >,-rrU 

rupees per hour running. This rate • 
low in seasons of no demand an 
demand and low supply. rs would be made 

On each outlet a list of sharoholde'®®,j®!^®,’^ rotation^ 
showing the shares of each and Tdistributed uro- 
to which each was entitled in the te j ^ 

Norm.ally the water passed would be^ ® nwi necesmrni 
portionately to this list and assessed 
on individuals, the onus of proof 
alteration in distribution or assessm j; .. ® 

the shareholders. If during any qAi nAi 

of supply any shareholder dould not c' “i , LmdZd 
his shire, he would have to report sq®®|A ^„® n3 nn 
tho end of the ton clays the matter wiw , ^ j 

into and the corrected allotment by boidv 

in tho village list, this being thus giffis slffire waf 
.and open to the inspection of all, i“^i„„ „n„ij 
left till the end of each crop. If a i^'to Tf oflioro 
forcibly .appropriated by another, its j . , claim- 
a.ssessed on tho latter at a punitive ^ a tpa,,] j 
refused t'o' give evidence, and the sta® *Tf ^®„ 
ant’s field bore out his statement, th'eli 
bo rateably assessed on all tliq otliers.J ,. 1 ,- AiVn-q 
ent theft any man’s crop was ruineA^Afl 
Ins rates would bo remitted and ebargeigsion “ouH Be 
If in a very diy season sufficient wat^^ of 
given to fully mature the crops, rem^„jJ, remissions, 
given, preferably by a general reduct^^^jg ^ Boliition 
per hour or in special cases by indivic^ 
thus bringing within measurable dists. 


Mr. B..O. 
'Kennedy'. 
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R. O. of that difeoult question Uarala or remission for 
Kennedy, crop failures. 

' shareholders as a whole desired alteration in 

the share list, either for any special rotation or at the 
beginning of a crop, they would hare to notify it be- 
iorehand; and if they desired no supply for a consider- 
able period, they would have to record the same to pre- 
ent possible disputes. The zilladar or sub-divisional 
officer at each inspection would open the locked outlet 
and read the recorded register of discharge passed, 
comparing the same with the patwaris’ books and time 
the channel had been open at the head with a known 
discharge ; as an additional check, the patwaris would 
twice daily enter up after inspection whether each 
outlet was open or shut. In some cases the levels 
might not (unless the water-course was kept constant- 
ly clear) admit of full supply being always given; but 
the record would in any case show the actual quantity 
passed through; and the need 'of clearing out the 
water-course ■would be shown automatically by mere 
inspection of, the outside of the outlet device. Usually 
the shareholders could close or open the outlet at plea- 
sure unless sp.ecially locked, but variation of the ad- 
justed discharge could only be effected by the zilladar 
or sub-divisional officer and would in fact but seldom 
be necessary or advisable. At first the unit of assess- 
ment would have to be on the individual ; later on, ns 
the system came to be understood, on the family hold- 
ing; then on the village sub-divisions; and, finally, 
when local education permits perhaps on the village 
as a whole. 

A variation, on the above idea might be somewhat 
on the plan common in the United States of contract- 


ing to deliver a definite quantity of water to each 
outlet proportionate to the area it ought to irrieat# 
each crop, ^essment being distributed according to s 
fixed share list on individuals. This may sound at first 
quite distinct from the first plan just detailed, but in 
actuality it would work out to much the same result. 

JIany Other plans could he doubtless suggested, hut 
what is wanted iu the meantime is to prepare the 
means for this very desirable end, i.e., complete sad 
introduce the requisite mechanical devices at the 
head of each distributary and at each outlet. 


To roca-pitulato the points to Tvhich attention is 
here’ drawn are very 
briefly as follows :- 7 - 


Suinmary. 


Q The present method of distribution is extremely 
inefficient and out of date; a remedy is possible at 
comparatively speaking small cost and- would result 
in increasing the present canal “ efficiency ” (regarded 
as a machine) from 30 or 35% to 40 or 45% land lead 
eventually to a system of assessment by voimne. 

(2) The immense loss, by absorption can be much re- 
duced by lining channels at a cost certainly high, but 
probably not disproportionately so to the benefit ac- 
cruing. .Experiments on a considerable scale would 
first be required. The increase of efficiency to be ex- 
pected would be proportional to the capital laid out and 
might eventually reach a very high figure, up to 50% 
in place of the existing 30 or 35%. 


An authoritative ruling on both points is required;- 
without this the present system may last for nnotEer 
generation. 


1. Q. (The President) — Yon have now been appointed 
Chief Engineer in Bengal P— Yea. 

2. Q. You have been lately touring in America? — Yes, 
I was deputed to study irrigation matters tliere. I went 
home on furlough and applied for permission to visit 
America. 

3. Q. T see your paper has reference to saving some of 
the enormous loss of water due -to absorption and waste in 
the various channels; and to the other most important 
matter of careful measurementi and distributibn of water, 
leading by slow degrees to a lower assessment of the quantity 
used. Was the lo-is you give on the Bari Doab Canal 
founded on a great number of discharges P— Yes. 

4. Q. You have a fair degree of certainty about them P — 
Yes, the range of error is probably not more than 10 per cent. 

5. Q. The loss on the main canal is 20 per cent, and on 
the distributary 10 per cent. ? — On that particular canal 
there was a large loss on the main line, because of boulder 
and shingle, whereas the distributaries were mostly in good 
soil f — A canal taken from below the boulder line such as the 
lower Ganges Canal and the Agra Canal would not be sub- 
ject to. the same lossP — Not on the main canal. 

6. Q. Have you experimented with the water-courses P — 
Yes. The loss is certainly greatest there and the remedy 
simplest. 

7. Q. But they are not in the hands of Government P - 
The cultivator would not object to our lining them. We- 
would have to guard against damage by cattle. 

8. Q. Have -you ever tried anything in the way of pnd- 
dlingP— So far as I know it has never been tried. It is pos- 
sible in places where you can got the clay, but would bo 
very expensive. Ordinarily the supply of suitable clay 
would be limited. 

9. Q. Would you suggest that this matter bo syslomati- 
cally followed and oiperiment.s made with as little dolay 
aspossihleP— Ye^ and the crude oil suggested might ho 
given an early trial. 

10. Q. As to the second question, the sale of water by 
volume, yon say, “ wo have already arrived at a system for 
gauging water entering the distributaries " P — Yes. There 
are BIX or seven of my modnics working in tho Punjab on 
tho Jhind distributaries. 

11. Q. Have tlioy given saHsfaction f— One has been 
working for four years and has given satisfaction. The 
error is never more Uiau 2 per cent. 

12. Q. Wasthotractin Jbindtobosuppliod withsomany 
oubic feetP — ^Ycs. 

12o. Q. And until this syatom camo into vognO they 
wore really getting double the amount ; they ought to have 
Yes, fifty per cent, move at any rate. 


13. Q. Did yon see any modules in America likely to be 
useful to our Indian water-courses P — No, none that would 
suit ns. 

14. Q. {iSir Thomas Siyham.) — With regard to these 
pevoentageB, the last you worked out was in 1882-83. 
How was the figure of 20 per cent, in the main canal arrived 
at P —By actual experiments of tho loss on certain lengths 
of canal of a given width. Some of the fignres were based 
on your own observations. 

15. Q. JTy observations were made in 1873. We took 
the discharge at the bead and at a certain point lower down, 
taking precaution to have every distributary closed. Was 
that done in 1882 P — Yes. 

16. Q. Does not tho depth of water make a difference P— 
Yes, but only a slight difference. 

17. Q. Do you suppose the rate of loss is fairly uniform 
in every mile ? — No, it would vary with different soils. In 
the case of distributaries I bad a length of channel ponded 
up and observed tho daily fall and absorption in terms of 
the water surface. The loss increased as we went down tho 
distributary where they got water less often. 

18. Q. Your absorption was in terms of tho wnter-snrfnco ; 
what was in the loss por mile on square foot P — It wss '01 to 
015 feet in depth per hour oVor the whole surface. 

19. Q. How do tho Amoi-ican figures for their loss on tho - 
road compare with our Indian figures ?— Roughly they esti- 
mated that they lose something over 60 per cent, before the 
water gets to the fields. Tho fignres are rather rough. 

20. Q. You say, if wo are to lino channels, wo mast begin 
witli tho wnter-conrsoB. Why ? — Because they are ossiost to 
do and tho Joss there is greatest. 

21. Q. Would it not cost a gro.it deal more per mile to 
lino a thousand water-courses (sirrying two cusecs than a 
main canal containing 2,000 ousccaP— I cannot say, and no 
one can say at present. 

22. Q. Tho great objection to_ lining vrnter-conrscs is tlio 
subsequent maintcnanco of Which you siy nothing f— It 
would have to bo done, so that they ahould require no main- 
tenance. 

23. Q. .After spending lakhs of rupees on lining water- 
courses your ffiffioultics begin ; you have to keep up that 
lioiDg ever after. Who would do that ; tho cultivator or 
GovernmentP— Government, I expect, but quite possibly 
maintenanoo might bo very small if a good method wao 
found. 

24. Q. Whereas in yonr main lines of distribatariesyoiir 
loss can be localised P— One wonM have to find oat whether 
water-courses woro worth lining or not. But on tin roam 
linos there arc very few cases where tho loss is inncli greater 
in ono place than another ; excess loss would bo b»rd to 
localise. 
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26. Q. There are certain parts in the Western Jumna 
Canal where there is a great deal of percolation outside the 
hanks ; would you not save more by taking a place like that 
in band than by trying to work on some hundreds of miles 
of water-courses P — Yes, certainly, but such places are 
limited. It would in each case be a question as to cost and 
water saved. 

26. Q. With regard to this Jbind distributary, a certain 
supply has been appoi-tioned them. How muoliP — 286 
cusocB, and they always take the full supply. 

27. Q. They used to get it almost continuously P — Yes, 
and now they get it intermittently. 

■28. Q. And still only 285 P — Yes. 

29. Q. Would not that naturally lead to a great decrease 
in the area of irrigation as appears to be the case P— Yes. 

80. Q. When you have your module at the head of the 
distributaries, you will want to put in small modules at the 
head of the water-courses. What is the discharge of a water- 
course P — Anything from half a cubic foot up to 6 as a 
mhsimum. 

.31. Q. How much irrigation do yon get per cnseo at the 
head of a water-course P — 300 acres per year, including both 
crops. 

32. Q. So you will want modules for areas varying from 
160 to 1,600 acres P — That could be managed. 

33. Q. The area to he served is divided between a great 
many different proprietors P — ^Yee. 

84. Q. Different villages P — Seldom. We would not have 
two villages on one module if we could avoid it, but 
several modules, perhaps, in one village. 

36. Q. How are yon to keep the peace between the owners 
on one module P — ^We can use the present share list of the 
village for distributing by time and rotation. 

36. Q. Your small man on the water-course may have to 
pay for his share of the water and get nothing like his 
share P— Then he wonld have to say so at the time and his 
revenue wonld he assessed on the other man who stole Lis 
supply. , 

'37. Q. Ton wonld have just ns much to do to regulate the 
distribution between the various classes as at present. In 
America where they sell by volume what is the unit of 
charge j I suppose each module has a separate estate P — As 
far as possible 5 but in some cases it is roughly divided by 
a board. Any such regulation we wonld require would be 
very much less than at present. 

38. Q. An American farmer is quite able to look after his 
own interests and he can get expert advice to prove a case 
against the canal administration. Hero your module will be 
giving water to 20 or 30 proprietors who are also totally 
ignorant of all questions of distribution of water and they 
have no means of bringing it home to the canal administra- 
tion P — The thing would record itself as to quantity given 
and the share list properly enforced wonld do the rest. 

39. Q. But suppose they dispute yonr record P — You will 
never convince them you are giving them their share. 

40. Q. The American can bo convinced P — But many of 
the American farmers even do not know how to measure 
water. Their system is a very rough one. 

41. Q. If you give an intermittent supply of 200 cuseos 
and adjust yonr modules all along, people can take the water 
or not as they like P — Yes. 

42. Q. They would not fake it when they did not want 
itP— No. 

43. Q. Consequently yon may bare all the water going 
down to tho tail of the distributary.. What will hoconie of 
it then P — Yon would have to shut off at tho head just as 


now when a shower of rain falls, i.e., you would have to 
readjust the module. 

44. Q. You say people are in the habit, under the pi-esent 
system of charge, of taking so much water that they flood 
their crops, and remissions have to be given for flooding. 
Does that really take place P — In some cases. 

43. Q. But yon base yonr ease upon this P — No, that is 
only mentioned. 

46. Q. Wonld a man take habitually more water than he 
wants? — No, occasionally. 

47. Q. In a season of stress when every one wants water 
(which is the period we have to consider on a canal) does not 
every one try to make it go as far as it will, the time being 
limited? What is the superior inducement when the 
charge is by volume P— We save all the trouble of measure- 
ment of area. 

48. Q. But the inducement to economy P — Each outlet 
wonld then get its proper share. Now many outlets get 
double what they should, especially in famine time, when 
one water-course may be cleared of silt and so draw double 
its normal and legitimate supply. 

49. Q. You could maintain yonr present eystem of 
charging by area and regulate by yonr modules the supply 
to the outlet, so that each gets its share P 1 grant that 
advantage of your module, hnt what I am doubtful about is 
the advantage or possibility of charging on the quantity 
supplied, instead of the area irrigated P — It wonld save 
immense trouble and friction if ever found possible, hnt 
the primary and main object of the system is equalisation 
of distribution. 

60. Q. You will have to do yonr measurements to settle 
disputes between the various owners P — Only in certain oases. 
The civil patwari can do it for statistical purposes. 

61. Q. Which is the most valuable— our statistics, or the 
revenues P— Ours. 

62. Q. Your statistics would lose half their value when 
'not founded on the basis of demand? — Not so mndh as that. 
They might be 10 per cent. ont. 

63. Q. Have you designed a water-course module P— Yes, 
bnt it is not complete, 

64. Q. Can it be set to give any required discharge P— ' 
Yes, within limits. 

66. Q. To set it would ho a new duty for the subordinate 
establishment P— Yes, it wonld be set once fora whole season 
according to the area it ought to irrigate with its particular 
discharge. 

66. Q. And it must be set on the supposition that you are 
going to run so many days in the month P — Yes, you could 
estimate the average duty. 

57. Q Supposing your supply in the main canal fails P— 
Y-ou must reduce the supply all round. 

68. Q. So that will not really be paying by quantity? — 
If one bad to give them too little, one would have to decrease 
the rate charged if there was not enough to mature the 
crops as is done now by remissions. 

69. Q. If instead of giving water for 15 yon gave it for 
10, would you decrease the rate by 33 per cent. ? We arc 
coming to the weak point of selling by volume. It is that 
usually tho value of water varies inversely to the quantity 
given P —Cue might keep the rate the same or increase it. 
If it is more valuable yon would charge more per cuseo 
so long as you matured the crops, these latter being then 
more valuable. 

60. Q. And suppose a man's crops were not matured after 
sll ? — You would have to let him ofi payment as at present. 

61. Q. Yon would then want your measuring establish- 
ment just as yon do now P — Yes, but not nearly so much 
ns at present. 


Supplemeniarp note. 


■The following points wore not made clear at tho oral 
inquiry : — 

(1) In making oiporimonts on lining channels, the 

use of crude oil should bo jgono into, possibly it 
might prove useful and need little or no main- 
tenance. 

(2) The assessment by volume was not put forward ns 

now possible ;.it can only ho so in tho rather 
, distant future. 

• Tho uso of automatic devices giving known discharges 
wonld at onco equalise distribution ; whereas at present, 
even when there is a water famine, there arc innnmerablo 


cases where the supply is far in exoeas of real requirements 
and immense waste goes on steadily. Aftertcards — in many 
years probably — the same devices could he gradually made 
use of for nssossment by volume, if then fonnd feasible. 

Tho objection that tho value of water varies and is in- 
versely as the supply, could then bo met by the simple device 
of varying tho rate charged ; thus in wet times an outlet 
might bo rated at Rs. 4 per day and in dry times at Bs. 5 or 
Rs. 6 per day. Volumetric assessment is, however, not the 
immediate aim of any modules which miglit bo used, only 
a falure possibility, only attainable by the aid of such 
devices. “'-■'■'s. 


Mr. S. C. 
Kennedy. 
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Damon. 


BOMBAY. 

Mr. E. E. Dawson, Superintending Engineer, Indus Left Bank Div 
{Suhkur, Sth November 1901.) 

Memoranda. 


ision. 


No. I. PeeiiIjiinaey note on the pboposed Bhkkce 
WE iB BY Mb. E. E. Dawson. 

With reference to the questions asked about a Bukkur 
iveiiv I am still not in a position to say whether it is prac- 
ticable or not. Inquiries are, however, proceeding, and I 
hope to know more about tbe site before the Commission 
reach Sukkur nest month. 

In the meantime, inquiries should proceed regarding 
possible increase in revenue, if the weir is practicable and is 
overbuilt. Very approximate figures will suffice in order 
to enable us and the Irrigation Commission to decide 
whether^ the scheme is worth proper investigation. That is 
all^that is proposed now. I am not proposing a weir yet. 
This is merely our preliminary inquiry to get some idea 
of the revenue reasonably to be expected and the return 
it would yield on the probable costs. 

Eor the present, then, let us assume the weir is practi- 
cable ; that there will be no practicable engineering difficul- 
ties which cannot be overcome. I will, in the course of the 
next week or so, have completed an estimate of approximate 
figures of cost. 

Meantime, to form any opinion of the return the project 
should give, it would help if the revenue were considered. 
Messrs. Rieu and Tupper should be able to assist. The 
Commissioner's knowledge of the country is, I understand, 
also considerable. 

The work under consideration is a low weir of solid 
masonry on which to construct falling gates. With gates 
up we would have the water in the river at Sukkur alw.iys 
standing at or above 12‘5 ft. on the Bukkur gauge. In 
the flood season, the gates — a part of them — would bo 
dropped, ana we would always maintain the river at the 
present average height of Bukkur or above it — something 
over 13 ft. on Bukkur, — and maximum floods might rise 
to 21 or even 22 ft. Bukkur as compared with the present 
maximum of 18 ft. Of course bunds, etc., will be raised 
to stand this increased flood height. The danger this 
might expose ns to will be considered hereafter, but please 
neglect it for the present. Wo are assuming the scheme 
as practicable just now. 

Here, then, are the conditions for the purpose of revenue 
estimate. 


A 12-ft. weir at Bukkur 
the Sind Wah : — 


will have effect as follows on 


district, Mr. Joyner's Hyderabad Canals project having 
been condemned partly betause the water was carried for 
a great distance at a considerable depth below the surface 
of the ground, 

2. With a weir at Sukkur, the Ghar and Sukkur Canals 
(with a new feeder to the former from above the weir) 
would be converted into perennial canals, and be rendered 
capable of annually irrigating a combined area of Icharif 
and rabi at least equal to, if not considerably greater than, 
the sum of the greatest hhariftmd. rabi areas ever yet irri- 
gated. The Sind Wah, being nearly 30 miles up river, 
would be only slightly improved, but there is no doubt 
that it would be improved to the extent of having a better 
early supply and also a somewhat better late supply than 
at present. ^ 

3. The present supply to the Jamrao and Eastern Nara 
systems is taken off from the river above Bukkur through 
the Nara Supply Channel and is ample for requirements, 
except, perhaps, in a low river. It was deepened in 1892 
and is supposed to be sufficient, but from the fact that 
kAarif Drops on the Jamrao are now being irrigated by 
rotation in this the second year of cultivation under the 
Jamrao, it may not unreasonably be concluded that a limit 
to extensions on the Jamrao and Eastern Nara systems 
will soon be reached. The Jamrao is, however, already 
irrigating nearly the full duty of the water it can .carry, 
so that there is no fear that the present supply channel is 
not capable of fulfilling its intentions ; but if fioods can 
be cut off from the Eastern Nara Valley, there is room for • 
considerable extension of cultivation there, and, were a 
weir constructed at Sukkur, the whole of this area and 
that under the Jamrao would he rendered independent of 
fluctuations in the height of the river supply. 

4. The inoreasB in revenue these improvements will 
yield is a question for careful inquiry. It may possibly bo, 
roughly estimated by the revenue officials withont mueh 
difficulty for the right _ bank of the river, and the Com- 
missioner in Sind will, perhaps, be able to answer the 
question before the Irrigation Commission visit Sukkur, 
but it may safely be said that it will amount to lakhs of 
rupees on the Sind, Sukkur and Ghar Canals alone ; and, 
even neglecting the left bank improvements altogether, it 
appears at first sight, at any rate, that a project for the 
weir is worth investigating fnrtbor. 

6. I take question 10 next. 


When now, on about 10th May, we get a foot of water 
on the sill of the canal, the weir will raise the level to 1'66. 
(Trivial.) 

On 1st Jane, in average years, wo have 3'50 ft. on the 
Sind Wah gauge. With the weir, it will be increased to 
4'90— say,5 ft. (Important increase.) 

On 28tb June we have now 6-ft. With weir this will 
he increased to 8-£t. (Important iuorease.) 

The weir will render ns practically independent of 
changes in the mouth of the Sind Wah. It will not, how- 
ever, increase the supply in July and August ; the pre- 
sent supply would bo maintained then. Little more con be 
said than this. 

The early supply would be assured, and supply in July 
and August remain practically unaltered. 

The weir will convert the Sukkur Caiinl into n peren- 
nial canal, and have an excollout supply throughout the 
whole year. 

A new head from above the weir to the Gliar will convert 
the Ghat into a perennial canal. _ It might take a line some- 
what as shown on the accompanying tracing, and would not 
only give water to a largo tiaot which has suffered of late 
years, but would render the Ghar practically independent of 
changes in the river at tlie month of the Ghar, and should 
suffice for an area much in excess of any area ever yet culti- 
vated. 

No. II. — Note by Mb. Dawson on the peoposed 

WEIB AT BuKKUB. 

Three questions. Nos. 10, 11 nnd 13, have been asked 
concerning a weir ntBnklvur. 1 fake No. 11 first. 

IP, — “ WTiat canals tcould be benefUed by the construe’ 
(ion of such a locir, and (o ichal csrtcnt T“ 

The Ghar, Sukkur, nnd Sind Canals on the right bank 
and the whole Jamrao and Eastern Nara systems on the left 
bank would bo benefited. With a weir at Sukknr, it will 
probably also bo advisable to re-consider a project for a 
belter supply to the Kbairpur Stale nnd the Hyderabad 


10. — “ 3as the necessity for a weir at Bukkur as pro’ 
posed by Sir Mean James been felt?" 

The Ghar and Sukkur Canals, two of our most impor- 
tant rovenuo-yieldors in Sind, have for years shown great 
fluctuations in irrigated areas consequent on variation of ' 
beiglils of water in the river at different seasons of the 
ycarand the Ghar has suffered also, partioularly of late 
years, from clianges in the dhand supply wlioio it takes off 
from the river.^^Indeed, complaints have been so lend nnd 
real, especially regards the higher areas near the mouth 
of the canal, tli the Irrigation Department eoDtempInto 
undertaking a suivoy with the objoot of corapictoly re- 
modelling the canal, Tliougli, however, largo additional 
areas may be brought under cultivation by a remodelled 
canal, it is rather improbable tliat the higlicr lands near 
the mouth of the Ghar will receive benefit from such a 
sebeme so long ns a mouth is taken direct ftoiit the 
anjrwhere below Subknr,. Even a mouth from nbovc Suk* ^ 
kur would not appreciably improve the present conditions, 
as the natural levels do not permit of if, nnlcss a weir 
bo constructed to raise tlio supply level at the head, and 
tbe only way in wbioli the higlior lands of tlie Ghar o.tn bo 
made independent of the clianges at tliu month nnd of 
unfavourable falls in heights of the river is by the con- 
struction of sneh a weir. 


C. In BO far, then, ns improvement in tlie supply lias 
cen known to bo desirable on both the Sukkur and 
ibnr Canals, the necessity for a ireir at Bukkur seems to 
avo boon recognised for years. Indeed, so long ago as 
855, Lieutenant Fife, R.E., proposed taking off anew 
cad from nbovc Snkkur for the Ghar Canal, bnt it woulu 
ppenr that tlie over-worked Engineers in Sind have noser 
ad lime to spare for tlio investigation of a project iiw 
cir ; nnd tlio sito lias, I boliovo, geiioralJy been supjx 
I be cxtromely unsuitable and dillicnlt, if not 
ir that object. Hiavo more fli.iii once been 
lal there was a hole in the river-bcd of the ,^0^ 
hicb has never been boltomod by soundings. Tins brings 
0 to question No. 12. 
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any hmdtgations been made to slow 
the gyracticabilUy of such a weir ? 

, 5- MS, A I— jp ' 

rffew/ounaings taken across the channel above the 
and a few bottom at depths in most places 

a few feet below 


eoree apparently gave rook bottom at uepi 
fees'than" 80 feet _ m many 


inw water level. Enrther investigation could not be made 
Wnrthe innndation season, and it was postponed until this 
before t pimve now had a hurried cross section taken 
TJZiJenZ Cds of the Sukknv Canal and Nara 
^"noir Channel and attach herewith plan and section, 
fwWlshoUg results. There has been no time for 
Pliable bodngs to be made, and the bottom rock has been 
found merely by sonndiiig and by probing wtti an 
1 .1 Vomtinn end with a long iron bar under difficult 
ditions with the river 6 feet on the gauge, so the depths 
shown ’may be somewhat inaccurate j but there seenis no 
dStto rock can be found on this line at approximate 
depths Viven on the cross section, which are soundings 
Sw a stage Of 6 feet on the Bekkur gauge. There is un- 
Mvtaiuty about parts of the section shown dotted. 

favourablo conditions may exist— the 
the section may die out a few hundred 


iron 

con» 


9. Much more 


deep hole shown on the section may uie ouu a 
feef up-stream ; hut without a complete survey of the bed 
of tbo^iver foJ some hundreds of feet op and down stream, 
?here can be no certainly of this, and I therefore propose 
at this stage of tba inquiry to assume that the section is 
as plotted. 

in bfartini’ from the Subkor aide, we find rook at 
/l.nfba of from 1 to SJ feet below the zero of the Bukknr 
i i 2.400 feel; from 8| feet at 2,400 

drops to abontSe feet at ohainage 2,600 ; and from 
3,100 it rises to 9 feet at 3,300 ; and onwards it Kiadwl y 
rises until the Bukknr zero ,s met at chamage 4 600. With 
the esception of the deep portion between 2,400 and _3,300, 
there would be no serious aiffioulty m putting in the 
foundations for a weir, although parts of it might have to 
be done under compressed air in suitable caissons. But 
whotber the 900 feet kngtb in deeper water could also be 
satisfactorily dealt with is a question for more serious consi- 
deration. 

11. Before discnsiing this yoinl, however, I propose to 
hiiefly review the whole ' project. There ate difficulties 
atten’ding it which are inter-dependent with the weir design. 

12. For the present, let us assume that foundations can 
he laid on this site, and that we can construct oil them a 
solid weir up to 3.feel on the Bukkur gauge. Above this, 
wo will provide a weir or dam fitted with suitable openings 
(regulatea by gates) for the passage of floods, 

13. The caloulalions to find the eHecl of the weir on low 
and high river water levels involve fixing data regarding 
height at which certain discharges occur, their sectional 
areas, velocities, etc., all of which ate given in the attached 
“ C.sloulations." All of the important data have been 
obtained from results of disoharges measured in the last 
two years and from gauge heights of whioh we have a 
record for over 40 years to refer to. The lowest discharge 
for calonklion purposes has been taken at 60,000 cubic feet 
per second and the highest at 800,000 cubic feet per second. 
The latter is supposed to occur without a weir at 18 feet 
on the Bukkur gauge — a height which has never been 
realised ; and althongh tbe discharge at such a height might 

■ quite possibly exceed even 80,000, it will not seriously 
affect the design, tbe height at which the maximum flood 
is fixed being the important feature for that purpose. 

14, The calculations show, with 'welr solid to height of 
3 feet on tbe Bukknr gauge and with moveable gates of 9 
feet height above this for width of 4,400 feet, that the 
foliowing will be attained : — 

Immediately above the weir the low-water level will 
he penuauently raised to 12‘5 feet on the 
Bukkur gauge. It will gradually rise as the 
discharge increases on the river, and oau he 
mintained by regulation of the gates at a 
height of 18 feet on Bukkur at all times when 
the rivet's discharge exceeds 200,000 onbio 
feet per teoond. (In praolioe, it would not prob- 
ably be necesiary to maintain this height: 
the gates will be lowered to maintain the water 
‘Tv? by canal head- 


at a height up-stream of the weir of 20-25 feet Mr. J>. F. 

' and down-stream at a height of 18 feet on the Damon. 

Bukknr gauge, i.e., the construction of the weir 

will cause a rise in the maximum flood level at 
the weir site of 2-26 feet. • (Of course, if gates 
can he provided at a lower level thou reteri ed 
to, this flood level will he lowered. However, 
the estimates for protective embankments, ew», 
are at present framed, to be on the safe side, 
on this opsomption.) At the Stnd Canal, 
which is about 30 miles up-stream in low river 
and 25 or under in high water, the effioot of 
the weir will be as follows 
IVbere now we get one foot .above sill on lOtb 
May, we would have, with gnte.s closed on 
the Bukkur weir, 1*66 on the Sind Cannl. 

On 1st ''June, with an average river, _we 
now have 3-5 on the Sind Canal and with 
the weir we wonld have 4'90, 

On 29th Jnne we have 6 feet on the Sind 
Canal, and with the weir wo would got S 
feet. Thereafter, gates would probably bo 
opened, and levels in July and August 
would be much the same, but slightly 
higher than at present. The weir would 
have praotioally no effect on the Bagari or 
any canal north of the Sind ; but it would 
giro a permanent full supply for the 
Sukkur, and, with a new' head or feeder 
from above it for the Ghat, would convert 
the latter os well as the former into peren- 
nial canals. 

16. Attached sheet No, 2 shows the hydrogvaphs of the 
river after constrootion of the weir at Snkkur, and the 
Sind Canal, as compared with averages of the last ten 
years. 

16. Sheet No. 3 is a general map of the country, show- 
ing weir site, lines of protective embankment up-stream, 
and alternative lines for feeders of the Ghar Canal. Tho 
latter bare been shown without any preparatory^ survey^ of 
the country, and are, of course, only approximate ; but 
they serve ns the basis of an approximate estimate of cost. 

17. The first difficulty that arises is to select a suitable 
head for the Ghar feeder. It must, if possible, be placed 
near the weir to secure its permanency; and with this 
object it will he advisable to provide under-slaices on the , 

Snkkur side of the weir itseff. There will probably be 
some difficulty in this, and it may have to be oombined 
with a new head for the Sukkur Canal, but no definite 
opinion can he expressed on this point until pv^or surveys 
have been made and designs considered. Plan sheet 
No. 4 is the only information at present available which 
gives useful information on this point. It is probable 
that a Buitdble regolator in rock can be designed. If not, 
it will be necessary to consider the altornative of placing 
tho regulator in the band line to the westward, but this 
would probably necessitate permanently maintaining a 
suitable dredger to keep open its feeder oliannel from tho 
river. 

18. Thk aitemalive wonld, however, have the very 
serious objection that the in-drought of such a large 
volume as this canal would carry, namely, 6 tn 7 thousand 
cnhic feet per second, might seriously endanger the safely of 
the band itself, and also tend to encourage the admittedly 
possible catastrophe of the river out-flankiiig Sukkur. Such 

■ a disaster is not at all likely to occur under existing con- 
ditions, with river bed levels at Snkkur well below tbe ■ 
sunonnding country ; but, with the altered ConditiotlS of a 
weir blocking the lower levels of the discharge section of 
the main channel, it is not at all difficult .to conceive oir- ^ 

onmsfanoea whioh -rfonld render the turning of the fiver not 
only quite possible but probable, For instance, I believe, 
while there should be no difficulty in oonstrnoting suitable 
river embankments -np-stveam of the weir tb withstand anv 
chance of being hreaohed merely by watef pressure tliat, 

® liehd towards the 
right bank, the correction ‘of this tendency with raised bed 

!!!!T‘J^®T®« an expendilur™ f enor- 


mous snms in the mamtenanee of suitable training and 
if unsneoessfulinthe early ftnJ 

would threaten disaster to the whole scheme. ^ ^ ’ 

aoP' ^ considerable length on tho .nnssibln 

vu.j nxjigin, requirixi by canal head* ^^Sers the river might threaten with ^aUered'oenditions o£° 
works.) The maximum flood discharge with bf to this point Uut it 

gates open would pass over or through the weir TiderSn T b U-at, with the smidl amount of 
V 0 I.IY. , to givethe Bch 


K 
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Mr. E. F: 
jDawson. 


tlie present, I would not bo prepared to recomraond tlio 
flonstruoHon of n_ solid weir up to the level of 3 feet on 
Bukkur. This boisht lias boon obnson for the purpose of 
proliniinnrv onloulations of flood levels, cto., morcly because 
at first sight it seemed suitable for that purpose. 

20, The obvious oonolusion is under-sluioea in tho weir 
must bo provided in order to prevent interference with 
existing conditions of flood and water levels ns little ns 
possible. liVhether suitable sluices can bo hnilt at the 
depths necessary to soouro this object is not so easily 
answered. It is a most interesting subject for considera- 
tion and discussion, but for tho present I propose to pro- 
ceed with my general review, assuming for tho time being 
that tho engineering diffioultios are surmountable. 

21. Estimate. — The project will include the follow- 
ing 

(1) A weir or dam across tho river so designed with 

nnder-sliiices as to interfere with (he height of 
flood discharges as little ns possible, and also 
provided with undcr-sluiocs on both tho 
Sukkur and Rohri sides of the river to secure 
a scour in front of tho heads of tho Ghar and 
Sukkur Canals on tho Sukkur side and the 
head of tho Nara Supply Channel on the Rohri 
side. 

(2) A lock on tho Rohri side of tho river for tho 

passage of boats and steamers. 

(3j Protective orobankmonts on each side of the river 
up-stream of tho weir, suitable cross-section to 
safely withstand continued water pressure duo 
to the maximum flood. The section chosen is 
ns follows : — Top bank of 10 feet j top width at 
6 feet above flood level ; water and outside 
slopes 4 and 8 to 1, respectively, with an 
extra berm of 20 feet width at level of 2 feet 
below top water level added to the outside of 
the section. 


(4) Head regulators for the Sukkur and Ghar Canals. 

(6) Feeder for tho Ghar Canal, capable of cai-rying a 
supply of 7,000 cubic feet per second. 

22. The cross-section for the weir has 16 feet width at 
3 feet above the zero of the Bukkur gauge with down- 
stream batter of 1 in 4 for a depth of 20 feet, and below 
that an increased batter of 1 in 3, which gives a width of 
25'26 feet at 30 feet below the Bukkur zero. Allowing 2 
feet for foundations, tho whole quantity of masoniy taken 
solid up to 3 feet on tho Bukkur gauge amounts to 
1,123,776 oubio feet The openings for nndor-slniccs will 
save at least half of the quantity nbove the foundations, 
but, to provide for a better class of facings, quoins, etc., at 
openings, one-third only is deducted. The total quantity 
up to 3 feet on the Bukkur gauge will then be 831,260 
cuhio feet, which is estimated at a rate of Es. 160 per 100 
oubio feet. Excavation for foundations is also taken at this 
rate. Both rates are practically doable those at which the 
same classes of work could be done above water, and should 
he ample in any circumstances, even under compressed air. 
The flank wall is separately estimated. Above 3 feet, for 
estimating purposes, the weir wall is taken solid as was 
done below that level to simplify this approximate estimate. 
Es. 4,00,000 are allowed for uuder-sluices. Lump sums 
are provided for the look and regulator. The Ghar feeder 
is taken as a canal, 220 feet in width, carrying ]1'76 feet 
of water for its whole length, half the length being taken 
7 feet in emhankment and the other half length altogether 
in cutting. 

23. The estimate works out as follows ; 


Preliminary expenses, survey, etc. 
land compensation . 

"Weir . . _ . 

look . • . • • 

Protective embankment 
Regulator, Sukkur and Ghar 
Feeder for the Ghat Canal 

Total works 

Establishment at 21J per cent. 

Tools and plant at 2 per coat, 
leave and pension allowances at 14 
per cent, on establishment . 
Interest daring oonstmetion . 

Grand Total, all charges 


Es. 

60,000 

3.40,233 

28,88,970 

6.25.000 
11,42.676 

6.25.000 
18,23,681 

72,95,369 

16,68,602 

1,46,007 

2,19,590 

7.62,600 

99,81,868 


Or, say-- ■, 
Works , 
Other charges 


Es, ' 
73,00,000 
26,82,000 


Geand Totad . ■ gp,82,000 


Say ..... , . 1,00,00,000 


24. Ecvenue return,— hit. Tnpper, Acting Collector of 
larkana, has written a note on tho expected additional 
area which will be cultivated, if the Ghar is converted into 
a perennial canal with feeder from above the weir' site. 
Ho estimates the additional revenue expected as follows 

Es. 

On Snkkur canal— 

Eatodaro Taluka .... 20,000 

On Ghar Canal — 

Kamhar Taluka from Es, 60,000 to 
Es. 70,000, say .... 60,000 

Nasirabad Taluka from Es. 30,000 to 
Es. 40.000, say .... 35,000 

larkana Taluka . . . , 20,000 

Sonthem part of Eatodoro Taluka " , 16,000 


Total . 1,60,000 


25. Ho, however, admits that he may have under-estimat- 
ed tho figures. I think that this is probably the case, 
especially when one examines the v.ariation in the revenue 
realised on tho Sukkur and Ghar Canals for tho past ten 
years, Tho figures have been as follows : — 


Canal. 

Avorago 
realised 
for 10 years. 

Maximum 

reali- 

sations. 

Minimum 

reali- 

sations. 

Snkknr Canal 

2,45,389 

3,45,422 

2,03,962 

Ghar Canal , 

7,2^193 

S, 42,037 

3,75,874 

Total 

9,67,632 

11,87,609 

5,79,836 


The difference between maximum realisations and averages 
should, 1 am of opinion, be taken as due to this project, 
because by construction of tlie weir both caeals will bo 
rendered perennal and- independent of the river, and the 
figure wbioi) represents this should be added to ilr. Tapper’s 
estimato, which relates only-to lands not at present brought 
under cultivation. 

26, The figures of revenue due to the work would then 
be as follow : — 

Es. 

On existing areas .... 2,19,900 

On new areas ..... 1,60,000 


Total . 3,69,900 


27. The Sind Canal would also receive benefit, though 
jerhaps small ; so also would the Bnkan, Eanl, Senro, and 
fanib on the Rohri side, all within a distance of ten miles 
ibove the weir. Uufortnuately, I know nothing of these 
lannis, which seem to be merely small canals taking off 
through sluices in the iund line, but owing to the large 
increase in higher supply which should be available at 
;heir heads, it is probable that, taken together, they may 
je safely calculated to yield an additional revenue of at 
east half a lakh of rupees. The Sind Wah and other 
iunrt sluioes on the right hank may also be credited witb ^ 
mother half a lakh of rupees, and adding these figures to 
<he previous expected realisation fi'om the Sukkur and Ghar 
irings the total to Es 4,69,900. 

28. It is equivalent to a return of 640 per cent, on 
vorks and 470 per cent, on works and all other oha'rges, 
including interest ; and, as this revenue return takes no 
moount of possible advantages and proportional revenue 
which would result on the Jamrao and Eastern Nora 
iystems ; it would appear that the project is worth fully 
investigating, if tho Engineers consider it pruclioable to 
onstrnct a weir at a cost anything near that at which jt 
las been approximately estimated. 

29. This points to the advisability of first getting a 
■eliable survey of the bottom of the river, but there ’u 
,imo for this before tho Irrigation Commission 
Inkknr, and it would help greatly in the solution of ques- 
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tions likely to aviso if, wliilo tliero, tlio Special Commission 
would discuss the practicability of constructing tbo weir or 
dam, assuming that the oross'seotion is even move nnfavonr- 
able than is shown on the section submitted. 

30. Statements showing results of irrigation on the 
Sukkur, Ghav, and Sind Canals arc attached for voforenoe.^ 

Bo. III. — Mr. J. L. Eieu, I.C.S., Collector of Sliikavpur. 

Khan Bahadur Pir Bnksh, the Deputy Collector of Eobri, 
to whom I showed the papers, estimates the inoreaso of revo- 
nne in Eohri at half a lakh. Ho knows tho country bettor 
than I do, but I am inclined to thiuk his estimate rather 
too liberal. The only canals affected on that side (apart, of 
course, from the Bara supply channel) are tho Janib Wah 
and Korai. They aro small canals, and nothing much 
is to bo expected from them, while I doubt whether any 
important system of canals is possible, Tho cost would bo 
prohibitive, and there is not much unbroken ground. 

The floods in tho Gabo would certainly bo made more 
certain and of greater volume, and there would bo a good 
deal of rahi. But it is very difficult to give estimates. 
IVhat wonld really Imppen is that there would bo more 
good gears in Eohri than hitherto. 

As regards the Sukkur Division, lattaoh Mr. MaoMiinn’s 
letter. Perhaps, he rather under-estimates, or rather, I 
shonld say, is wrong in making no estimate at all. 1 doubt, 
however, whether even with a good supply iu the Sind 
Canal, the extensive lauds near tho J chan Wah in Northern 
Nanshahro could be iirigoled from that canal. 

The fact is that the principal result of a weir will bo to 
give an early rise, a steady river, and a late fall. Now, 
when the crops fail. Government only bears an infinitosimai 
proportion of the general loss ; so when crops aro flourishing 
tho gain to Government (in rupees) is impcrceptiblo almost 
compared to the general gain. DItimatoly, no doubt, there 
will bo actual peouniary gain in the shape of higher rales 
of assessment ; - but at the beginning, when there are no 
largo tracts of virgin soil to be brought under cultivation, 
an immediate return cannot be counted on. 


Tho estimated " maximum irrigation " is about 66 per 
cent, of the cultivable command, which agrees fairly with 
tho combined Sukknr and Ghar Canals' figures, for which 
see B of this Note. 

Given a higher supply in the Sind Canal, tho Executive 
Engineer estimates that one-fourth of tho " remaining area 
of 76,000 a ores " will be irrigated, or, say, 18,800 acres, 
whioli at Rs. 3 per acre will give a gross annual revenue of 
Es. 66,400. 

B.— SoKittTB AND Ghab Canais— Acres. 

Existing cnltivablo area commanded 
by tho two canals . , . 656,000 

Of which avorairo irrigation of last 10 
years (up to 1900-01) . . . =320,000 

Aotnal average iirigation equals 68 per 
cent, of cultivable command. 

Maximum area irrigated in 1894r95 
was 390,000 

Equal to 70 per cent, of tho command. 

Tho nbovo “ cultivable area commanded ” includes the 
Shnhdadpur and tho northern portion of tho Eatodero 
Talnkas, which are watered by tho Snkknr and Ghar 
Canals with great difficulty and at tho expense of heavy 
silting every year. _ The contour survey has conclusively 
shown that this particular part of the country must be 
taken over by the ro-modellod Begari Canal, which can 
easily and naturally deliver ample supplies, tho Begari water 
being at a higher level than oitlior that of the Sukkur or 
the Ghar. 

Acres. 

Cultivable area commanded . j 666,000 

Deduct — 

Cnltivablo area whioh will be trans- 
ferred to the re-modelled Begari 
Canal ..... 136,000 

Net cultivable area remaining , 420,000 

Add — 

Cultivable area available in Gaibi Dero 

Jagir 81,000 

Do. do, Mirzapnr 18,000 


No. IV. — Mr, V. C. MaoMukn, I.O.S., Assistant 
Collector. 

I do not think Mr. Dawson’s scheme is meant to benefit 
this division much, and I do not suppose it would do so. 
There is a good existing supply on all tho three canals — Suk- 
kur, Sind, Begari ; and the main effect of Mr. Dawson’s 
scheme would be, perhaps, the removal of tho restriction on 
the first of these. ' There is land, as Mr. Giles said, in the 
Drakhan-Madeji region, also about Enk ; but there is no 
extended area uncultivated, and none over whioh there is an 
actual lack of water, with the oxcoptioii of the strip it was 
proposed to irrigate by the new Sbikaipnv Canal and the 
northern pieces of the Nanshahro Taluka to the west, whioh 
aro on the tail of long Marias from the Begari. Tho Sulrknr 
Canal would, no doubt, benefit from having a really perma- 
nent rail supply, but I cannot put the benefit in figures. 

On the whole, 1 should say that, while this division 
would profit, the profits would be small compared to that 
elsewhere, and would consist principally of advantages it is 
diflioult to express arithmetically, e.ff,, tho one that would 
accrue from raising the height of water at the beginning 
and end of the inundation, and thus making the supply 
uniform. 

One is forbidden to discuss the practicability of the 
scheme. But I would like to point out that the district 
between Mr. Dawson’s “ proposed line of bands ” and the 
Snkkur-Begari is a very good piece of country — well popu- 
lated, well cultivated. What is Mr. Dawson going to do 
with it P If he is going to flood it, he should be told to 
stop at once. Bnt I suppose he does not mean to flood it. 
Why a separate supply obanuel ? It was long ago suggested 
to enlarge the Sukkur Canal and feed the Gbar from it. 

No. V, — Mr. H. G. Paliisee, Chief Engineer, Indus 
Eight Bank Division. 

A.— Sind Canal — 

Acres. 

Cultivable area commanded . . 169,000 

Maximum irrigation estimated by the 
Executive Engineer . . . 94,000 


Area reinaiuing .... 75,000 


* Not printed. 


Total cultivable area to be commanded 
by tbo two canals . . . 619,000 


Of tbe 420,000 acres remaining within the Ghar and 
Sukknr systems, 68 per cent, seems to be aotually irrigated. 
This, if correct, is a very high percentage indeed, and there 
seems to be no possibility, therefore, of extending irrigation 
within the limits of the present command. 

There are, however, 100,000 acres of jagir land whioh 
conld be brought under command of the (extenSed) canals. 
Calculating on tho high proportion of 60 per cent,, tliero 
would bo 60,000 acres of new irrigation, yielding, say, 
Es. 50,000 gross annual revenue to Government in the 
shape of Hakabo. 

Bnt it must be remembered that the Ghar Canal when 
re-modelled, after relief of its impossible duties in Shahdad- 
pur and tho north, will be quite capable of watering the 
jagir country on the west during tbe leharif season, 
unassisted by any new P'eeder Canal from the lake caused 
by. the Buklcur Weir. 

The proposed Feeder Canal wonld certainly raise the 
rahi level of the Gbar to something like the present kharif 
level, and would therefore seonre the extension of rahi 
cultivation. But the existing irrigation is already 68 per 
cent, of the whole cultivable command, and it is difficult to 
see how extension of irrigation can be brought about. Tho 
only result of iuoreased rahi supplies would practioably be 
the substitution of rahi for some, of the present kharif 
cultivation, and it is doubtful, in the first place, whether 
snob substitution will be effected by the people to any con- 
siderable extent, and, in the second place, whether snob 
snbstitntion wonld secure any increased revenue. 

In liis Note, the Collector of Larkana estimates the 
annu.al increase of revenue due to improved supplies brought 
down by the proposed Feeder Canal from the Bukkur weir 
as under : — 

From To 

Es. Es. 

(i) Eatodero Taluka, north 16,000 20,000 


(ii) ICamhar and Nasirabad, 
north 

50,000 

70,000 

(iii) Larkana, north 

18,000 

20,000 

(iv) Eatodero Taluka, south 

16,000 

16,000 

Total 

83,000 

1,05,0CS 
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The north Batodero figures have been exclnded from the 
total, as that land will be taken over by the rc-modellcd 
Begari Canal. 

The estimate seems a cautions one, and agrees with my 
general view of the probabilities, 

C. — Kevekue ruE to Bttkkce weib— Es, 

A. ~Sind Canal . . . 56,400 

B. — SuMur'and Ghar Canals — 

The Collector esti- 
mates about .... 1,00,000 

The Gaibi Dej o and Mirzapur jagirs 
will bring in Es. 50,000, but the re- 
modelled Ghai- would water this 
area without assistance . , . 50,000 


Total gross revenue, say . 2,00,000 


Against this must, in fairness, be set the loss of revenue 
from the land thrown out of oultivation on both banks of 
the river by the raising of tlie cold-weather river level by 
the proposed weir. It is true that such loss ot revenue 
will be allowed for in the weir project as an indirect charge 
nnder “Capitalisation," but none the loss the revenue will 
be lost to Sind, and must'be fairly reckoned as a sel-ofE 
against the increased revenue from the Sind, Sukkur, and 
Ghar Canals systems. What such loss is likely to be, there 
are at this stage no figures to show. 

No. VI. — Mr. J. H. E. Topfee, Collector of Iiarkana. 

2. The scheme would aflFeot 4 talnkaa in the Larkana 
Collectoiate — Eatodero, Kambar, Larkana, and the northern 
portion of Nasirabad. 

3. Improved supply in the Suklcur Canal wilt affect the 
northern portion of Eatodero Taltika only. 

4. Improved supply in the Ghar will affect the southern 
portion of Eatodero Taluka, tlie whole of Kamhar and 
Larkana, and the northern portion of Nasjrabad, 

6. H is appai-eut, therefore, that the effect likely to he 
exercised by the scheme on this district will be practically 
confined to the area commanded by the Ghar system. 

6. I may observe, in passing, that the Sukkur Canal 
already gives both a iAari/" and a rail supply, and that it . 
is, I am told, capable of giving full supply with Bnkkur 
gauge at 9 feet, uis., 4 feet under what is usually dcsbribod 
as “ fair irrigation level ” for other canals. In spite of 
this, the supply is at present unequal to the demand. It 
would appear, therefore, that what the Snkkur Canal stands 
in need ot is increased bed width and a larger volume of 
water, and it is not clear from Mr. Dawson’s letter that 
those remedies form any part of tlie Bnkkur weir scliemo. 
Without this, the mere raising of the water level at 
Bnkkur to 12'5 feet all the year round will exeroiso a 
comparatively trifling effect upon the canal, so far at least 
ns it aficots this district. If the carrying capacity ot the 
canal con ho increased at the same lime, and the canal kept 
working during practically the whole year (ns it was Last 
year and is likely to bo this year), I should estimate the 
yearly increase of rovcmio from the norihern portion of 
the Eatodero Tnlnkn at Es. 15,000 to Its. 20,000, not 
more, since the waste area in that portion of the tulukn 
capable of being brought under cultivation is limited. 

7. Turning to the Ghar system. The conditions on 
tills canal arc widely different from those of the Sukkur. 
The latter is a " perennial " canal and gives a full supply 
with n compniatively low river ; the Ghar is not u “peren- 
nial "canal and can only give full supply with a high 
river. 'J'lio (Jhar is, therefote, likely to benefit to n far 
greater extent than the Sukkur by acquisition of a head 
above the weir commanding a permanent 12-fcet supply. 

8. The mere conversion of llio Ghar info a"i)ercn- 
niat" canal is not likely of itself to greatly iiicroatc the 
area under cultivation j but if the surface level of water 
in the c.an.al can be raised sonic 3 or 4 feet (the led level 
remaining the same; this implies a greatly inerrared 
volnme of water also), the whole system is capable of great 

dovelol'mont. IVith the Ghar, the main _ j-oint wonld 
appear to bo niislng of the surface level. This is all-inipqr- 
tanl, bec.auso the major peiticn of the waste band avail- 
able is capable of being brought under cnltivntion only if 
it c.an command a " mok " (flow) sanply. Tlji< land, for 
the most part, contains a heavy ndmlxtuie eillicr c,( salt 
or ot sand, bcch land can lx; rendeted fit for rcltivaticn 
with coinpsratirc c.ife with a nlcnlifnl “ mok " supply ; 
but if a lilt supply only is'availablt'. the task wonld be an 
iirpotsible cue. 


9. The land which is locally known as “as.al kalrsli" 
and as “ warmsi " may he leftontof calculation, since it 
would require a great number of years and an unlimited 
supply of water to make it fit for the plough. 

10. Other varieties of these two descriptions of soil, 
w,>iicli contain respectively a smaller admixture of “ kalar" 
and of sand, can be converted into good land with more 
■or less trouble in proportion as tho admiitnro is greater 
or smaller. The only requisite is a plentiful ‘‘mok” 
•supply. The variety known as “kat kalnr" especially is 
capable of being quickly converted into wh.at is known as 
‘ dangnohi **— ac excellent rice soil. 

Tho sandy soils, on the other hand, from “drib" down- 
wards, are capable of conversion (jiivena“nioii:’’ sttpplg) 
into the description of “latashi '' or "latiari," known 
respectively as "gasari" and “ drnsaii both excellent 
light soils, thongh not suited for rico. 

11. Turning now to tho talukas affected, Kambar and 
Nasirabad both contain large areas of saltish or sandy 
soils capable of conversion as above described into arable 
land — notably Kambar. I should say that tho cultivable 
area of K.ambar Taluka is capable, nnder tlio conditions 
described above, of an increase equal to one-quarter of the 
area at present cnltivatcd, bringing in between Es. 60,000 
and Es. 70,000 per annum ns additional revenue. 

12. As regards Nasirabad (of which the northern portion 
only depends on the Ghar), I have some hesitation in ex- 
pressing an opinion, since it is three years since I was 
in charge. I sbonld say that the t.aluka might be counted 
on for an incre.sso'of from Es. 30,000 to Es. 40,0(W owing 
to a greater .area nnder oultivation. 

13. Larkana Taluka is already voiy he.avily cnltivatedi 
and I do not consider it wonld be safo to speculate on an 
inoreased area nnder cultivation of more than six or seven 
thousand acres, represenling an increase of, say, Es, 20,000 
in land tevomie. 

14. The southern half of Eatodero, which depends _ on 
the Ghar head, has suffered severely of lateycars, owing 
to the low surface level of tho water. TVitli a month nb|ive 
the weir, this wonld be remedied. I do not, however, lliink 
tliat (ho additional area of land which could bo given out 
for onltivalion would amount to more than 5,003 acres, 
representing a revenue of about Es. 15,000. 

15. I may possibly have somcwlmt under-e-stimated 
these figures, but I should not myself care to spconlato 
oil an increase of more than IJ lakhs as the remit of new 
land bronglit under cultivation in this district by the 
proposed sohemc. 

10. Tin’s, of course, do^s not fake into considcmllon the 
greater profit that avoiild accrue to the cultivator from 
land already under ciiUivation, owing to his being able to 
calculate upon n certain, instead of a precarious, supply. 
This would doubllces mean iiltlmale oncliancemunt of rates, 
and henos grcnler revenue from tho whole cultivated area 
on tho canal systems concerned. 

17. I would notice one more point. Mr. Dawson writes 
that the now scheme would render tho Ghar practicatip/ 
independent of changes at its mouth. Prom this, I infer 
that the existing Glmr and Ford Wall mmrtks will remain, 
and that tho month above the weif Is ititendf J to lie merely 
mpplcmontary, and will not he designed to carry the full 
supply required for the whole canal. If this is ro, there 
cannot, 1 presiiino, be any intention of greatly raising the 
huifneo level of tlie water in the canal, since, if this nete 
done, tlio existing Glmr nnd Ford months would both be 
converted into escapes. If the sutf.neo level i» sulstauli.ally 
raised, both Ghar nnd Ford inmilhs must cease to exist iw 
feodcni. As I have painted out, my c.a!ctit.atior.a of 
inertased revenue are h.ased on the asminplifiti thii ths 
• snrfaco level of the water in tho canal will he raii'ri .'I or 
' 4 feet. If this is not tho ease, the inctcn'ic of revenue is 
not likely to be more than otic-lhird of wlmt 1 have shato!!. 


No. VII.— Mr. II. G. Patxtsr-n. Chief EnginreT, Eight 
flank Division. 

’i'hcrcnrc no peat expanses cf what may k- tn!W virgin 
ctiUivahic land in thisdivinion awaiting fi e mr.jtrcf’.iM 
of i.erv csnal", nirii as w.is the case in the Left Ban!- 
eion previous lotlie e nitner.ren.eul of the Jsints;! Vu'i!, 
nnd such as may yet renmitj in tie llyd-'ralod on! Tl '•r 
and Patlar dhtriets. rp-akiiig hreuliy, all if a 
wjito land in the Eight I'xnk Divisio'i ran Ir ^e:!: m .f . 
and w.it'TrJ hy rxtrn«isU5 of rxijiing csmE- Jtrre tesy 
be t.skeu rrearatrly in geugraphi'wi oid'V, m.-.KCceirg 
from the north. 
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INDIAN IRRIGATION COMMISSION: , 


Mr.M.F^ utilized in canals. 'We are excavating the beds of some of 
Dawson, the canals to give a supply at what is called the fair irri- 

gating level. We speak of 13 feet on Bukknr as being a 

fair working level and it corresponds to 17 feet at Kotri. 
It would not pay ns to deepen some canals because they 
would become silted early in the season. Certain of our 
canals are very good rahi ones. 


ashigh^asl6?-Y“!f‘ “^ght be 

37. Q. You are engaged on the Indus Survey ?— Yes. 
VVe are doing what we can. 

—No ^ further np than your own province f 


16. Q. You mean it would not pay at the present assess- 
ment rates P — It would probably disturb our system alto- 
gether to irrigate specially for rahi, 

16. Q. What is, roughly speaking, the bed slope of 
canals ? — Usually 6" to 1' per mile, — sometimes nil ; the 
surface slope is then given by the rise of river. 

_ 17._ Q. What is the slope of the country P — ^Near the 
river itself it is roniiing inland sloping 9 inches to a foot 
and then reduces to 4 inches per mile. 

18. Q. Sloping away from the river P — Yes. 

19. Q. I find in one of the papers the remark that “ well 
irrigation need hardly be noticed— 27,000 acres P” — Yes, 
the statement is given, but I think the Revenue Depart- 
ment had better explain how it is classified. I think it is 
due to our canals, by the water level being raised, but it has 
been classified as wells and not under canals. 

20. Q. But still the wells are very largely used P — Yes. 

21. Q. What about is the_ depth of spring level P — Per- 
haps a little back from the river face we should find water 
in a few feet. It follows the ground level. 

22. Q. What is about the outside the cultivators have 
to raise water P — Ordinarily ten to twelve feet. But in 
Hyderabad our canals get very little flow ; the irrigation is 
all lift and the wells are deeper, down to 60 feet I think. 
Outside the canal tracts they have deep wells up to 90 
feet. 

23. Q. Even where they are only 10 feet below the 
surface would cultivators prefer canal water P — I really don't 
know. I think they would if _ they got flow. We have 
certain restrictions on the description of cultivation to be 
grown. We might not allow them to grow rice on such 
lands. 

24. Q. Then there is a restidotion on rioeP— Yes. Owing 
to the larger quantity of water it requires. 

26. Q. Do the cultivators apply to the Collector for per- 
mission to grow rice P — Yes, to the Assistant Collector, who 
passes it on to the Engineer concerned. 

~ 26. Q. Is the silt which comes into your canals fertiliz- 
ing of sorts P — I think not appieoiable. If it puts merely 
a skin on the ground the people undoubtedly praise it, bat 
I find if sUt is brought by flood it often gives trouble. 

27. Q. Hava you both large and small inundation canals P 
—Yes. 

28. Q. Are the small ores private property P— No. 
Practically all the canals in Sind are in Government charge. 
There are a few private ones and they are gradnally being 
absorbed. 

29. Q. Are those in Government charge under the Irri- 
gation Department P— Yes. 

30. Q. You are responsible for oloaranco P — Yes. 


39. Q. Would not that be necessary P— If we think 
there has been erosion of the river faoe we survey the river 

above and below and- leave on record 
possibilities of future movements. Weave also measurings 
discharges. ^ 

40. Q. And taking cross sections P— Yes, depths, cross 
sections and velocity measurements. 

41. Q. In your answer (o question 6 “ areas of iirigation, 
etc., yon give a table. It gives altogether the areas com- 
manded 44,000 acres, besides which I gather there arc 
150,000 acres which may possihly be irrigated by proposed 
canals P— Yes. 

42. Q. These arc extensions which might be made to 
the canals P — Yes. 

43. Q. Do you think that yon will add nearly 1 million 
acres P — Yes. 

44. Q. This million acres, what is it going to cost P 
How many lakhs of rupees P — Possibly 46 lakhs or 60. I 
have not got estimated figures. I am not familiar with 
these figures because I have only had charge of the Division 
for a short time. 

46. Q. Then yon say 10 lakhs of irrigation for 60 lakhs 
of rupees P — Yes, I think that it would be a fair estimate. 

46. Q, According to the present system in one year you. 
would irrigate a third or fourth of that P— I believe that is 
right. I am not sure of the figures. It may only bo a 
third that we expect to get out of that. 

, 47. Q. Have you had experience of land lhat seems to ho 
injured by salt or reh P— I have had experience of it. I 
prefer not to mention any opinion on the enbject. At 
Karachi we get rice, but a poor description rogniring a largo 
amount of water. 

48. Q To come back to private canals, _ are tliey Uio 
property of sinsle individnals or communities P — I think 
of single individuals. 

49. Q, I understand there is a very largo area hero 
nndery ai/ir? — Y es. 

60. Q. Are these the men who make private canaIsP — 
Yes. 

61. Q. As regards making new canals would you make 
any difforenco where it is jagir land F — Yes, because wo 
only got a hahaho rate. It may bo 8 annas an acre. 

62. Q. Would you ovoid such lands P — Yes. 

53. Q. On the other hand, I suppose many of tho/ayiV- 
dors get canals by iaha'si ?—Yes, I tliink so. 

64. Q. It is a boon giving them free waterP — Yos, that 
is what it comes to. 

65. Q. Is there any irrigation in Sind done from moan- 
tain torrents in the west " — Very little ; they bind upsmall 
streams. 


31 Q What ore about the maximum and minimum 
levels on the Bukknr and Kotri gauges P— We mark every 
year on a diagram the average of ten years. Tins diagram 
shows the heights. It . starts in the month of January. 
Onr present overage height is abont 6 on Bukknr. 

32. Q. That is the minimum P — No. Two feet below 
zero. 

33. Q. What is the aveiage P— About zero. 

ui O "What does it rise to P— Starting at zero it just 
touches the foot and then on to li' in Fchmary then to 4. 
At thoondof March and at the beginning of April it rises 
to5> At the end of May it reaches 6-9. \S o get a tern- 
poiaiy rise in the middle of May. This year it w-ent to an 
FnMinous height. At Dera Gl.azi Rhnn it reached n maxi- 
mum record. From iho let Juno it rises to lU at the end 
M June. Even on the 10th July it rcache., 325 nijd i 

stands at that height nntiUho cud of An^st. Iho final 

height it may reach vanes from about 12 to 1< 9. The 
minimum I have not here. 

nr. 0. Then there arc variations of at Ica-I C ft. htlwccn 

thrmwininm in one rear and the maximum of another ?- 
"Wo generally approach 13. 


66. Q. You arc in favour of constructing a woir at 
Bukknr P— Y'es, but moro information is required before I 
can come to a final decision. Until I came to answer certain 
questions put by Mr. Higbam wo bad nothing at all pre- 
pared regarding this soliome. 

67. Q. You estimate tho cost at 100 lakhs? — Yes, that 
incindes interest. 

68. Q. Have you nny real doubt on the subject ns to 
where tho site of the woir should ho." Must it be above 
Sukkur P— Yes ; tlierc is no other point wliero it could be 
except at Jhermck. That project was examined very c.arq- 
fnllj with a view to taking an irrigation canal to Ivnrachi, 
but after examination, it was considered that it would yield 
no return. 

69. Q. Whe’n you s-ay no sites what do you mean p— No 
suitable foundations. 

CO. Q. Do you think there is practically no site else- 
where? — No. 

61. Q. (Mr. J7iy/ia»n.)— Tho sfalcincnt yon have glvrn 
us shows about ten thousand square milr.s in Sind that aro 
irrigable, but at present not provided for by irrigation r— 1 
have not got that statement. I have not seen it. 
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62. Q. Have you any idea Tvliat the area is that remains 
to he taken np ? — No. I have no idea. 

63. Q. The oultivahle area is 13 million acres, of which 
yon irrigate 2| million acres a year? — Yes. 

64. Q. Are you supposed to irrigate one-tiiird of the area 
commanded P— Yes ; we are, however, doing very much 
more than that on some canals. 

65. Q. On a broad average you in-igato that P— Yes, that 
is what it practically amounts to. 

66. Q,. Of 7^ million acres commanded you irrigate 2^ 
million acres, that leaves about 6 millionsP— Yes, but I 
don’t know what the 6 million acres mean. It may include 
all sorts of land. 

. 6f. What wonld be tbe result of constructing a weir 
and raising the level of snpply to tbe canals on the right 
and left hank and giving a perennial supply P — "What addi- 
tional area would it enable yon to bring under cultivation. 
What would it put on the right hank P— I estimate that on 
tbe average we might expect nearly 4 lakhs of rupees. 

68. ^ Q. I am talking about areas ; what wonld he the 
additional area of cultivation P— About 120,000 acres on tho 
right bank. 

69. Q. That would be new cultivation P — Altogether new 
cultivation on lands which don't get water now except on 
rare occasions of flood. 

70. Q. Multiply that by 3, the actual portion under 
, commnnd, that is, 360.000 acres, and you would improve 

tbe conditions of supply to the existing cultivation P — It 
would render tbe existing cultivation permanent and seonve. 

I su'fa would you take np on tho 

left bank P— I don't know what the figure is, hut Mr. Joyner 
says 300,000 acres practically would be brought under culti* 
vation. 

, greater part of the left hank is in foreign 

territory P— Yes, Bahawalpur and Hyderabad. 

Q- Yfonld the land in Bahawalpur he under com- 
mand P—It will be practically “ flow ” instead of “ lift.” 

. bank of the river the present 

irrigation is chiefly « lift ”P— Yes. 

76. Q. If you make the weir it would be flow P— Yes. 

v.fi ®.' 9’ difi'erenoe in the rates of flow and 

kft andE3. 3forflow, bat a smaller quantity of water 
would irrigate a larger quantity of land, 

iwri.?' annas to lift the water P- 

Mr. Jojner estimates it would cost 12 times that. 

wmoa ^*''® ®°T '"igation although the revenue 

would not increase much theoullivatorwLldbenefit P- 

LofteriStSSalp-Te?^* ‘^® Hy^e^abad Tahsil 

oufof ?tp”&S “®^® “b y®™ take full value 

thaUh?;ifcSf7„J;r?«^ to suppose 

onsly affect theZnte the Pun ah wiU injuri- 

bone at present b™ S 

All that we require is for tliA 10 ®® ^'^oather discharges, 
those which Svf coId-wAcHf *^® Pbuleli and 

can have any eSeol. The '^b'uk it 

cubic feel, Punjab canals only take 20,000 

LaSvfar'wSirefsIm^ discharge of the riverP- 
we have only had for the last twn°''r ^ j® “®b®brements 

docs not necessarily vary with the g'^nge^"^ discharge 

Sm ^“''^?®bdneMhaulrSp®Qha^^^^^ *'‘’® 

2,000 a secona at this season of the vea^ ®®’'® ^b®n 

86. Q. It is immaterial P— Tes. 

Pnnjab, b-ouia®nnf thartffelt in the 

affect out snpply slightly. ' ^’soharge P-It mig^t 

openP-Between the middle and 


89. Q. ’TOint would your snpply riso to in'MnyP — I 
Imvo shown we got 100,000 per second with n gango of 6' 
on Bnfckur, A withdrawal of 6,000 ousccs would not have 
any offeot at nil. 

90. Q. Then (ho proposal for a weir is not with tho 
object of preventing the retrogression of the Sind canals 
owing to the withdrawal of water in tho Punjab p~No ; the 
weir is required to ensure commnnd and extend cultivation 
in Sind. At present, if wo wish to make extensions, wo 
must deepen the * take off ' of our canals. 

91. Q. TYilh your woir you will get an inorcaso in the 
Earfaee slope P — Yes. 

9* ■^’’4 bborefore a less deposit of silt P— -Yes, in 
the Nari, not in tho canal, 

93. Q. That wonld only oitend a short distance because 
you get on natural levels again. So from considoration of 
tins subject yon think yon should build a canal at Sukkur 
for a orote of rupees P— Yes, if it is practicable at all. 

94. Q. 'What would bo tho advantages of itP It is 
unnecessary. I nnderBlBnd, to prevent tho present canals 
foiling back P— No ; it wonld convert the Sukkur and Ghor 

m**- P^^bmal canals. We would thou hove an area for 
efficient cult, vnhon Wo might have a largo tract on tho 
Mt bank at Hyderabad. Tho oomhinod revonuo from 
these improvements would unquestionably give ns a return 
of more than 6 to 8 per cent, on capital cost, 

% ^snming the cost would ho a croreP— Yes. Then 
would be saved all tho tronhlo and necessity for snrvova 
at the mouths of tho Ghar and Sukkur whichlimH tlSa 

also nmvwf f '® ““f ‘be supply, and wo would 
for cxtonsicns a great deal more than is 

Can enotmnn® "P ‘be Hyderabad area would 
08 an enormons improromont. 

?t ®bpply would ho much more constant ?— Yes 

It would he permanent in a sense. x os, 

increase of asscssmonlP-- 

11 —Mb.. 
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they have hranchos. 

iswer.^Wo hate Lug distrifuterter*^-^**”^- ““b 
ey have very small distribnfarieL ' Kanaohi 

lot O 

droagbtpl-We’'imveSoitir8?‘’ an 
Itmightbeiinbadyears,^ P ordinarily matured? 

thmk so m certain tracts.^ bat drainage « required P_I 

pensation when vni*^ would be riehff 
an immense numf«.. P ’ ® small traot^or 


Mr. E. F. 
Dawson, 
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113. Q.’ Does the health of tbe people sntFfir serionslyp 

— Fever is a result. ' • • 

114. Q. Are the remissions considerable? — In some 
years. 

116. Q, What proportion of revenue is given P — "We 
hove flood remissions and remissions for shortage of water. 
The latteris given on the examination of the revenue offidial 
and a village pancji ; so much by the aggregate outturn on 
the area Concerned. 

116. Q. If you get a fouf-anna crop, you would not 
charge half rate ? -No. 

117. Q. The assessment is made by the VlllageyjKcAP — 
Yes. 


■ large number of works, which have, however, not yet be^nn 
to show results. The next few years ought to show a con- 
siderable increase. We have also secured stability of irri- 
gation ; the annual area fluctuates much less than formerly. 

128. 'Q. ^Suppose you bad unlimited money could von 
extend iiTigation practically to an unlimited extent— No, to 
an unlimited extent. IVe should have to bring in labour 
from outside. 

129. Q. Yon are doing that P — ^Yes. 

130. Q. You say that a good many of the existing canals 
were made originally by the people, arid that the private 
canals have been gradnally absorbed. Has the process 
gone on in your own experience P— Yes/ we have cases. 


118. Q. You have nothing to say to that P Do yOn think 
that the remissions are liberal P — Yes, very liberal. 

119. Q. What credit, direct or indirect, is made to yonr 
canals P— The whole revenue realised on the area of irrigated 
land, after deducting, I think, 5 par cent, for collection. 

120. Q. The assessment is levied]only on land sown ; is it 
notP— -Yes, hnt It is compnlsOry to cultivate each field 
periodically. A man has to pay his assessment if he docs 
not. 

121. Q. How far are the Sind canals provincialised?- 
They are all Imperial. 

122. Q. Does the Provincial Drivernment get no share 
at all of the revenue P — I think none. 

123. Q. Do yon experience any diflicnlty In getting 
money to extend canals ? — There was some difficulty a few 
years ago, hut lately we have been treated very well. At 
present there is a difficulty in getting funds for {works 
classed under 43 instead of 49. 

124. Q. That is extensions and improvements to existing 
canals and extending others ? — Yes, we have such projects 
as the Hasan Ali. We may be able to spare money for 49 ; 
we have a difficulty to get it for 43. 

125. Q. We are told that you have some ten thousand 
square miles of laud unirrigable but irrigated. Yobr state- 
ment shows that -ji of the cultivable land is irrigated and 
that is lying fallow, Yon told us also that yOu have 
Bohemes which would add materially to the area irrigated, 
and that largo extensions are possible P —Yes. 

126. Q. During the past 13 years there has been next to 
no increase in cnltivation .and next to no increase in irriga- 
tion. (Witness produced statement to explain.) 

127. Q. Within the last 11 years have there been any 
large extensions? — Not very much. Wo have constructed a 


■131. Q. Why has it been neco.ssaiy to absorb themP— 
Owing to the neglect of the owners who had become bank- 
rupt the lands fell out of cnltivation and the people them- 
selves appealed to Government to take the canals over. 

132. Q. Has the existence of privale rights in canahs 
impeded progress on Government canals ? — Ifes. But not 
appreciably. 

133. Q. In a tract where Government is not prepared to 
e.ttend irrigation within the next 20 years', would it not ben 
good thing to stimulate the construction of private canals ? 
— We have very ' few ti acts in which to give out rights for 
private canals. There is little room for them. 

134. Q. Has there been any trouble on private canals 
in the recovery of dues P— I don’t know. 

185. Q. Do you charge any royalty on private cana’s 
for the water P-^I don’t know. They are mostly on ynyir 
lands. 

186. Q. Do yon know what the owners of the private 
canals lake from onltivritors as water-rate P — No, I think 
it is a share of the crop. 

137. Q. Have yon any experience of the working of the 
statute labour system ?— ;! have had a few such ennuis fii 
my charge, and it is thought unsatisfnctoi-y. Some men 
do not do their share. 

138. Q. If the mon don’t finish their share of work, it 
has been necessary to take it over P — Yes. 

139. Q. Is it not the case in Sind that canal water is 
only used to start the ra!>i which is matured by the wells ? — 

1 don’t think that is the case hero, althorigh it may be to 
some slight extent on particular tr&ets. 

140. Q. Have you any knowledge of tracts which ore 
irrigated from wells without canal water — that ate indepen- 
dent of wells P — No. 


Mr. R, 
Oiler, 


Mr. E. GitEB, Commissioner in Sind. 


(Sul'htir, 6th 

1. Q. {The President.)—! understand, Mr. Giles, ron 
Lave been many years in Sind?— Yes. I have been here 
close on -33 years. 

2. Q. And kriow the whole province frOm end to end P — 
I have been in every taluka and kuoW Something of every 
part of the province. 

3. Q,. "We are not concerned here with questions 
of famine relief, but it is our duty to inquire liow far 
Sind can subscribe towards the food_ supply of the 
country and what improvements and extensions can be made 
in irrigation. What we wish Erst to ask yon is to explain 
some points in the tables, which were sent to us which we 
find it difficult to understand. What chiefly strikes us is 
the large area (said at one place to be 10,000 square miles) 
not assessed and not cultivated ?— It is described not quite 
correctly, I think, as irrigable, 

4. Q. The figures ore given in the footnote to 
statement “ G." Mr; Muir-Mackenzic said it was 
estimated that 10,000 square miles of irrigablo land w-cro 
still left in the province P— I have gone very closely intd tho 
question and Undbuhtedly the word irrigable ” is wrong 
and should bo ‘cultivable,’ that is, fit for cultivation 
whether by irrigation or tain Water, wells, etc. I would 
prefer referring to tho statement which follows G among 
tlio Revenue Statistics ; with regard to every talnka, I have 
some knowledge and therefore I can show you by turninglo 
one taluka only that the word cannot mean _ " irrigable ns 
it includes land irrigable by rain— land which the l»p 0 “»r 
(who is tho lowest Roveune official) lias classed as cultivable. 
He doesn’t know whether the Indus rvater can be brought 
to it er not ; tho teal proper expression for such land is “ fit 
for cuHlvation." 


November 1901.) 

5. Q. What do you think, with the amount of knowledge 
we now have, would be a safe estimate of the area in Sind 
uncultivated but cultivable and irrigable from the Indus P — 
When I w,as discussing it with Mr. Dawson yesterday, bo 
said perhaps a good e.slimnte would he a fourth of tho 

10.000 square miles, i.e., of tlio 6,400,000 acres, but I think 
a larger area. Mr. D.aw8on said.tliat his was a very rough 
estimate. .My opinion is that tho area is distinctly larger. 
It is quite clear that the 64 Inkhs was a niislakc. Take, for 
instance, Karaclti, wliuro tho cultivable area is sliowii ns 

61.000 acres. If anything is settled, it is that fCaraohi will 
not bo irrigated by the Indus. That question has boon 
thoroughly threshed out in former years by tho Engineers, 

6. Q. By “ Karachi ” you mean Kurnchi district P— No, 
tbe taluka. 

7. Q. There is no canal irrigation in tlio taluka P — 
None. I have a report from the Deputy Collector of the 
Shahbandar Division in which ho says an area appronching 
two lakhs i * irrigable in that Division alone, bnt yesterday 
I discussed this with Mr. Dawson and Mr. Summers, who 
was the Exeentiyo Engineer of the Canal Division from 
which tho watcr'wonld bo supplied, and they were of ojilnion 
that probably 60,000 would bo irrigable from tho Indus. 

8. Q. In yonr opinion Mr. Dawson’s rough esfimatc of 
16 lakhs iiB tho irrigable area is low p— Yes, I think them 
is a largo area whicli could still be irrigated. 3Ir. Dawson 
has not a very intimalo knowledge of the province. 
After a short service in it he wont back to tho_ Presidency 
and has only just relumed. Ho Was formerly in ciiaVgo of 
the Karachi Division, but does not know the province 
generally. 
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P. Q. In vcnr ctnlomcnl ‘‘A" Hifnc in 1.270,(VX) ncnM 
tliown !n' alii'nsteil'; Ih.it F — Yr*. 

10. Q, It i<i .1 vfrv lArj:.' I'lowt Ill'll of tlio puivinro F— 
\Viili (vciiaI to tl'c jiioiV l.'iml, it li.A' nlir.irn ^o-ini'il to ini' 
n j'iiy lF.nl fftnaU »!i'nilil not fn'in tFi' fini! I'O cri'Utcit 
wUli filll tvri’niip. T!i(' wFolo o.mni rnmiiK' ooplil to (>i> 
rroillloi to tFf rai'.nl* nml nivni whli'h linti' ln'i'a pinnti'il 
for pv^lilii'-i! ti'.ii . ni rlioiilil I'l' n iloMt (otlifir pto]'i'r ilrj'srt- 
ii'cnt. 

Jl. Q. Until yo'i Imvo n jvin'iininl ntipnly of ronrr-. (Iio 
r.r?'i »rri?-"!n!i rvill be niK'dl.niii ; bvit iio ymi tbiiik it 
woulil tx’ an Imj'tv.ri'nionl to try tbo jK'ivnnh! V>r j’.if f o »r»- 
Icm of bo.A<l‘"^or!i)i i'lirclr fn’in n /.l.iri/ point of ricir?" 
Tbo oriHonry cannl* in Sin.l bnvi' no roW-urttlnT aiipnly, 
nnil vtoti oAH tifvrr tfll wl al tb.o Imlm ii'rt i3o n! l!:i>lf 
mon'tlH. Urscl'wcrliain llirnurlrotnro no I'ri'liotlon, r» tbo 
riirr may icAro Ibf.n litpli anil dry or rrtv.fi' tbcm are -id* 
inj; a* it rrardot* from onr rido to anellirr. Until yon 
Iiavo pcnnanfnt bc-idi". yoacan linror.o ci'r'ainty ovi'ii .a» ro- 
pir.lr joar b.t.iriY crop' and, ns a ralr, no rofyalar ni?ii 
sapply. 

12. Q. A rrcir boro wonld tint <lo any tnxod to llis llrjr.ari 
Canal F — No. Tho lk';r>ti oninp to it-s lilaallon has n-oih- 
I'd bstliT ; it hat had lost bid xr.ita and talTfrol Irtr. Ih.aii 
r.io't of till' can.al*. 

13. Q. Uo yea hapjvn to hnoir if tho Tnainivni havo |:.'l 
a pro'iN-l for itaprovinp tlo irription of tbp fra -I of 
riiatilry at lh* tail* of ihr Uvatt. Ptikkar, and fJh.ar 
Canal* .-—Yi'*. Tiirro nro ttro nlo rnalivp projo-t', r!:., 
to ir.croa.'P tbp rridth of tho TV^.nii Cmal. or rro.avalo a nfw 
cap toV'rallfd lhi"pViktr| ar C.aritd. 1 have wiilten arry 
tltcnjtly aU-al it and I a.dri«f i Gi'Ti'mii.fnt to s.'r.d tt|> an 
Erpinftr. It it vrrr dittppiintinp ; tlio jvyipl,' haro 'tif- 
frrrd for yrir* from an cnroliaMr and ininfiiripnl anp|dy. 

14. Q. All tha avaikldP me;-, or has K-m »|<nt on iho 
J.air.r.ao and lUpht Boat work* F— Yo*. 

13. Q. Thrro has I'm no hirpo inerr a'O of iriifition 
(acoirdinp to tlip itatrmrn*.} In tho last 10 yoar* F — Tiisl i.t 
qnito trap ; wo harp had n po'l many lad y«ri. IbO' and 
1P3S trpTP Tory pool -voart ; IfO! and vprr Hd vimmi. 
IVp harp Fad antitnaily bad trarspooplid trith ibtidtonphl, 
clhcftrlo.’ oar ftrp.a rronld harp poaa tip titt tnnpli. TF.rn 
npain tlsp rffopt of thp Jomna it not ir.rltidi'3. In llip first 
yp.ar tho ranal irripxtod only 11, OX) iwroM in thn tblnl y.*.ar 
them rsfip oTcr 175, COO iiptps tinder piiltivalion and 4 l.akht 
of rpvcane. TJipjio last ficnrcs corrptpond to Ihr projorl p'ti* 
mate for Ihp 7tl) } par. Tlip ordinary pstimntp in Sind ft 
tljit bnd it cnlllvalotl enm in thtpc years. Tiip host moat in 
Sind mo enUirated trery yiar. but the ciri-tinKl.ana.« Tory 
onortnootly. 1 ccaild n.a:ne'ft ipIioIo taluVa r.hfie thr hind 
1* hiph (nndPT lift) nnd is only CBlliratod oiieo In four 
ypars ; bal in tho north of tb.e Ilydprnlnd ditiricl, where 
tlipre is a larpe nnmbcr of wplU with ptyid irripntion. rvory 
field is rnltiraled prrry yoar. Tlicrp is n vast difTeronr" 
Ivctwpcn diffcmit parts of Sind. In nr.ip plaros ypn hnsp 
only to brinp wntor to hara the land irTipatod prery tc.ir. 

10. Q. Is IhcTO welhirrlgallon Indpprndcnl of canal* F — 
Bractlcally none. Wilhrepnrd lortalpmcnt " E,” ‘‘ tlipnrpa 
nndrr wpflit,'' what is pnt doivn there as wclhcullivatinn nn- 
doubtedly gets its clilci snpply from tho canal*. Owing to 
the rise in the lord of tho wafer caatc-l hy the canals, I 
suRgestod IhattMs ehonld ho altered and tho area crtslilod 
to the canals. Bir Ernns James took a dltTercnt vh-w and 
therefore we left things as they were. 

17. Q. Is there any feeling here that what is grorm hy 
the well, is hotter than that grown hy the canal f — Certainly-. 

18. Q. dl’liat do yon pnt that down to P — The man who 
has a well will ordinarily he more careful, lie lias to bo 
indnstrionB to hnild Ins well. The cultivator praclicnlly 
resides in the fields. The mittorn would bo hetler than tho 
onlturn of a field nnder ordinary How irrigalion. If I were 
a lamindar myeolf, there is notliing I shonld like belter 
than to have a good tract of land irrigated by wells. I ora 
always advising the tamindars to build wells. 

19. Q. It is much more expensive for tliomP Tho flow 
rates oro extraordinarily low P — That is a very big subject 
indeed. 1 havo just rccomracndcd to Govornment that tho 
rates for flow on the Mithrao Canal shonld bo rnieod a little. 
Now that there is perennial irrigation there, I don’t think 
the lift rates too high compared with the flow rates ; the 
lift produces a hotter CTOp. Under native rnlo the lift paid 
more heoauso tlio outturn was greater. 
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20. Q. Nothing is orcdltisl to the man for his own cost 
of lifting f— Wo don’t charge on wells at all. Wo treat 
Well* n* nnii-psi*tpnl as rcganla nespniuent. 

21. Q, The last column of tlie slntements of oiillivnlinii 
on wells shows n*»rk*inpnl of lli, 3.1.000 P— The riilo is this. 
Wi' a**!-** land whirh is irrigated hy welts erartly ni If the 
well era* not thrre. If it p'ts n flow supply, v,-e n»scwa it at 
fl.iw rate*. If it get* a lift •apply, wo nssesi at lilt ratrn. 
Wo Igoorx' the we!! altogether, l■'or Instance, siip]x>s!ng 
the rihi rnip w.a* irrignled with e.innl w.iter at the end of 
the ikxvl sMion and received adilitlonal water from the 
well, wp should n«'p.«* tli" field as If irrigated hy the canal 
only. 

22. Q. Would yon generally ndvoc.ate the deepening of 
f.inni* for rwJi trricalion ?— That i* too ranch of an engi- 
ni-ering oiie*lie!i for me. It strikes me that the Mnale 
liii,:lit silt np. 

‘23. Q. Yon are agreed that llieii' Is a very large area 
still iiiigai'ir nnd cuitivahle In the ptovinee and ihrro n 
lot* of water in the Indn* f — Ye«. 

24. Q. Biirpo'ing yen had money to carry out works, 
would Iheie l-c a dllTieiillv al'Ottl fimling cnllivators F— Yes, 
at first, hut they would be forlhromiitg In time. The 
lUltiehl* on our frontier are howling for land. Itnjpiiinnn 
would also s'nd ns men. There is nlivaya a want ol ciilti* 
valors at .first. IVl.en 1 went to the Jnmrno ln«t year, Iheni 
Were Very fi-w people t.>rnt the crop*, but that was pmeti- 
c.illy the fir*t Tr.ir. You mtisl allow time. 

25. Q. You s.iy money ii given mere liber, ally for canal* 
by Government now than it n>i-.'.l to he F— Yes. 

25. Q. Wha! Iiyour opinion about private c.inalt P— 
There nre privat.- c.alial* nil throngh the province. By as- 
suming the entire management of the c.anals we have spoilt 
the people for the conilrnelUn of now prii-ato c.m.als. 

27. Q- Ar%' Ihe priv.ate e.an.als proj'crly looked aflcr? — 
Not nln.ays. 

28. Q. Are they the private pMperly of individuals or 
conirannilie.* P— Ciimmnnities generally. 

29. Q. Are l‘••ople anaiou* for Government to lake Ihciii 
over F— Thrv like l;ecping theni until there i* a dispute, 
Wr ga on f.aking over e.an.als. Wo h ive just taken over 
throe iuiporUanl eannls in one lalokn. 

39. Q. Will) voiir piperienee of Sind do yon know of 
plsee* now «ater-log,' 0 .i whlcli used to In' flonrishliigP — 
The Kwl example of tlil* is mulnnltedly the hlithran, where 
water was given tooprofusrly and a gri-at de.al of the land 
la* become sodden and hlsek from aalt. 

31. Q. Has this l.a*l fnh)r<'«eonco dono iimch harm P— It 
wr.nld bcdlfile-.dl to say, ns there nru always other areas 
Binilahlo; hut a* cultivation ami [•opukatlon increase in a 
tnlukn like this (Sukknr) with villages all nliont, tho ii,alt 
lands are brought under cultivation. 

32. Q. Wlinl is the population per square mile? — There 
nn' about .17.000 sqnnre mile* and 3,200,000 of people, ex- 
cluding Kli.airpar. L.arge nre.as of Sind are hill and desert. 
Ito-iphiy spe.aking, half of Sind is cuitivahle. 

33. Q, Is the advance of irrigation here, ns far ns you 
are aware, hindered hy want of cstahliahraciil P — I think so. 

31. Q. {Mr. Jllction.)—l understand, Mr. Giles, Uml in 
Sind, a* the Indn* snpply never fails, water la plentiful and 
therefore fiiinine i* unknon-n? — Yes, except in the desert. 
The jnoinent fninino occurs there the people all come in ex- 
cept a certain number, ehiefly high caste Bijpnts and a few 
others, and the consoquonco is that nctnnl famine relief 
work isycry little indeed. It is not conducted on Famine 
Code principles. 

35. Q. or course you have good and had years. What do 
yon Bnppo.*o, os comp.arcd with nn ordinary year, tho diilcr- 
cnco in tho wholo yield amounts to in the worst year you 
have knowledge of P— 1896-90 was a very had year j 1897-98 
a good one. Tho dilTeronuo in ciilfivation was 700,000 
norca. Tho reraisaians roprcaont only about j\)th of tlio total 
loss to the country. 

30. <2. At any rate, though no famino is possible, yot a 
h.ad year involves nn onorraons loss of yield to tho people 
which pTOsnmably might bo remedied hy schomes for making 
more oortnin tho supply P-Yos,oortainly. It willnoverho 
Tcmodiahlo to a largo extent oicopt by n oysfoin where a per- 
manent snpply onn ho given. Tliora is no pormanonov in 
the Bind Canals except tho Sukkur Canal and wlioro you 
have a sure supply. 
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39. Q. Snpposing the nutnher was entirely ancnltiyated 

Bu^eotto the limitation that, after the nnmber had re- 
snocession uncultivated, it would be 
assessed in the fifth year, whether cultivated or not. 

40. Q The assessment on the number in which there 

rmn^p'*' v*'°“ ,^® remission for poor 

®''®“ ®” ‘^® «“®«lt>'^ated number assessed in 
snob 4 > te Siven if, from any reason 
snob as failure of water-supply, cultivation was impossible. 

41. Q. What is your scale of remissions P— If the gross 
?t®-i'o®® *^000^® twice the assessment, no remission is given. 
it it does not, we take one-tkird of tke produce. 

proportion of the revenue is credited to 
canals P — 90 per cent. 

43. Q. Is that a direct or indirect credit P— It is a hook 
credit. 

44. Q. Do you know what share the liocal Government 
takes P— I don t know. 

46. Q. You tell us that private canals have been gra- 
dually afasorhed P— Yes, there is still a certain number of 
private canals. 

46. Q. Now in an area, where Government is not pre- 
pared to undertake works for the supply of water, would it 
'not be a good thing to stimulate the construction of private 

^ ^ ^ ^ tkiuk so. The people would not make 

them. They are looking to ne. 

47. Q. You think nothing we could do would stimulate 
the oonstruotion of private canals P — No. 

49. Q. Do we take a royalty for the use of river water P 

—No. 

49. Q. Have you any power to authorise a canal being 
carried over the land of another man P— No. Neither do 
we generally help them. Yes, the Bombay Irrigation Act 
provides for such authority, but it is very seldom used in 
praotioe. 

60. Q. You don’t think this is an ohslaclep — No. 

61. Q. According to the Bombay rule no revenue is 
taken for private improvements. How do you reconcile this 
with taking more than one-tenth of the nsnal revenue on 
•land irrigated by private canals P — ^lilost of our private 
canals take ont of Government oanals. Private canals from 
the river are almost unknown. 

• 62. Q. My point is this, do yon think a liberal reduction 
should be given on account of enterprise in making or 
■improving private canals. Do you think it would be a 
stimulus P — I wonld not recommend that fora moment. 

68. Q, fjJfr. .HtyAam.)— There is a small reduction I 
.see P — Yes, that is for clearance. 

66. Q, (Mr, libefson .) — I understand yon to think that 
taking Sind as a whole two-thirds fallow is not an cioes- 
sive estimate P — I think that wonld he about correct. 

66. Q. Do you think that this large fallow area is due to 
want of InhonrP — Yes, 1 think so. 

68. Q. As thepopnlalion increases, you may expect to 
see that diminish P — Certainly. 

67. Q. Mr. Pnlliser soems to think that a perennial 
supply would not reduce the follow irrigation P — I do not 
agree. 

68. Q. You Bay wells are very valuable to supplement 
the canal irrigation in the ralif — Yes, in certain areas.- 

69. Q. I nnderetand that well-irrigation is charged at 
the rates which they ■would pay for the available canal-irri- 
gation if they took it P — Generally so ; if the land wonld 
ordinnrilybc irrigated by lift, then the IJarif lift rate (the 

. lowest rate of assessment) would bo taken, and if by flow, 

. then the flow rate. 

'■ 60. Q. Is not that assessing private improvement P— If 
wo were to assess it according to the lift rali rate, we should 
put on a couple of rupees at leoat. If you look at our table 
of rates, yon will see that tbb is the case. 
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68. Q. How long do you postpone the first reoovorv F- 
It depends. There are tw^o systems of taT^anl ^ a 
two difi-erent Acts. Under the Cd ImprovemKnrfh J 
postponement is ordimwily fired with refLence to the t,W 
when rt is estim^ed thnt the improvement will begin to 
yield a return. Under the Agriohlturists’ loLe th^ 
■postponement of the first paymint is nsnaJly for 12 months 

69. G. mat is ordinarily the period of recovery P- 


70. Q. Is that ordinarily given P No. 

71. Q. 'Why P— I don’t think the Revenue ofiicers are 

always as lenmnt as possible, and in Sind few (if anr) lartre 
works rendenng long period advisable are carried out bv 
private individnals. ^ 

72. Q. What IS tbe ordinary period allowed for fha 
repayment of, say, 300 rupees P-From five to six yem. 

73. Q. "Would not lenglhenine that -nn-.vj " , 

applications for iaiavtP-I don’t think so! WithTeS 
to ial-am I um anxious to imke another improveS 
We used togive money for canal eJearanee under the 3 
onlturists Loans Act as being an ordinary recurring 
expenditure, bn t Government now insists on its being 
granted under the Land Improvement Act. ^ 

74 . Q.'Is the latter system more complicatedP— Yes 
money for ordinary clearance oporations sl.onld not bo 
treated ns pnbho works. Most of oar monoy under the 
Land Improvomont Act is given for canarelearance and 
very little for wel s, I think it would be nvoiygro.st 
advantara if we could go back and grant tbo former under 
the Bimpler eystem. 

76. Q. Do yon think having to pay 6} per cent. , makes 

much amercnce r — No. 


76. Q. What seonrity do you take P-Land, chiefly, 

77 . Q. Tholandto bo irrigated by the well P— I was 
not thinking of the wells— tho man’s holding. 

78. Q. Do you require collateral eeonrity P— Not gone- 
rally. 

79. Q. Do you insist upon registration P— That is accord- 

ing to tbo nmonnt. 

80. Q. Has a man to go to a registering officer to regis- 
ter tbe seonrity ?— No. . ° 

81. Q. Do yon lend on tbo joint security of a villageP— 

No, thoro is no villago system. ° 

82. Q. Supposing several landowners came and wanted 
to borrow on their joint security, wonld you lend them P — 
Yes, I have got nil the people to sign together, hnt ofeourso 
it haa given an immense amqnnt of trouble ; but by tho 
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tamnn I pol n canal clcarcJ which thojr wowM not havo 
dene In^i'j'.'ndfntly. 

PS. Q. There If no romhinntion nrnoni^ them F— N*o. 

SJ. Q. Haj n la'.ulownct any iliflicntly in ainkinp a wrllF 
Ij he likolr (o corno serof* dinienU f trot a F— Yr*. 

S5. Q, ShouU no; help Iv (riven — lairint; tcolf, oxyrtl 
av^ftanoo or aJvieoF — I drn'l think »o. Tliey have their 
own rkilioii men for wellr. 

i'C. Q. [Mr, Jt/Jir.J— Are rx’tni'iionf only 

prA'iteJ in vee.rj of tlronphl f — l!i inl>«;on« are irianteil when 
the crep fail* for any ojMse for which the ciiUiralor it not 
terponrlhle. 

ST. Q. Krrrvyesril it pranlfil? It i.« to be rxivetrit 
every ye.trF—Tlo. It i» net expeeteJjonl of a whole lalnka 
yon will nolyelafinfile applic.ition. 

SS. Q. Do yon piant remi'shm fora i!*anna or a J-anna 
cw'p? — If the raice of the crop is Iffs than double (he 
a.-jcrsincnt. rerahs'i'n is pivea. 

?‘.h Q. Y'ca hare no fort of rl.vjilieatinn? — No. 

M. Q. Tl.e ralne is doable the a«tr(t!nent f — Yei. 
Then Govrrnnient takes one »hare and the janiiridsr taket 
the other two sham. 

{•1. Q. If the re.a'.i*«ien limited to a tr.aet or Ui indiri- 
dnal Gc'dir — The indiridaat field. 

02. Q. Keen tiioaph the »ationntiinp fieidf may hare 
!«.•«?— Ye.t. They wonid tl:fn lo entitled to rrmi«t!cm aI<o. 
It tied not to befs. The rvinission ndfj ate nh'ololcly 
the txesall of ionj; fX|vrieaf<-. 

SS. Q. In ft.aten-.ent Y. mention it made of *' we!!« in* 
dfjwadea; of can.ais “f— They are said to be»:>;I s.ay 
ti.ey are net. 

?d. Q. 1 fnppote all tlie«r wfll*lar.Jt are ron;tn.andfd liy 
the canal; they inlpht pel a canal tuppiy F — 1 »li.'.ild fay 
a very larpe nnral'cr ronld. 

P3. Q, If canal water is tsed for one menlh and well 
water for the rcm.ainini; period, do yon ehatpe; — \Ye charpo 
the ordinary rate. Me penmlly eintrpe the litt Han/ 
i.vhe. 

PC. Q. dYhal wonid Ise charp'd if a field pt attiilance 
from a sapjlr wldeh lolonped to Goremi.ncnl r— kVe should 
eh,vrpe aecordinp to ttie deterlption of supply rcerived, i.c., 
00 more cnlc'S sseh rapply was fu[»"tier, at, for inttanec, 
rabi lift ftom a canal. 

07, Q. Are tlirse well*hnds afei’cd iMdfi>endenl of the 
c.vr.al?— In tht-ie eatet wliere they are independent of tho 
canal woftill eiaminc to ice what ll:c can.il enppiy mipht 
be. 

OS. Q. Have yon any information a' to tiic nnmlscr of 
welif constructed 'dtiriop tiie Lati ten year* with the aid of 
loans F — No. There hnre l-een very few. The (H'opie makinp 
wells don't care for io.in.>. Tlicy arc pcnerally e.irefnl men 
nod 1 don't think they care to borrow. 

00. Q. Y'ou s.ald if the procedure as repards laiari 
adinnees was simplified and loans promptly pnntcd, there 
svould be more applications? — Yes, 1 am tryinp tosimplify 
the pn-ccdurc ana have called fur reports from all Collec- 
tors. Before the applicants pet the money into their bands 
there is great delay. 

100. Q, M'hy don’t people tnko the loans? — In tho 
matter of ^nd-arr wo are poinp along at a tremendous r.ate, 
as Itctnrn I (Ilevcniio Statistic*) will show, hot the uncer- 
tainty ns to grants forms a hindrance. Thus, in the 
financial year 1897*08, Government was unahlo to give any 
grant to bind. 

101. Q,. kVould tho appointment of a special ofiiecr lot 
disbursing loans promote citeosion ? — That is a question 
like many others that I have been thinking about. I think 
it might, hot tho worst of it is that bo would bo wanted 
everywhere, and often all that is iicccs«ary is a very Httlo 
inquiry. One proposal has been put forward, whicli niiccts 
takaoi, i.e,, on certain fixed days, tho Maklitinrimr slionld be 
in tho kachari for tho disposal of all personal applications or 
complaints, the fact being widely known. The (akavi would 
then be given without any references to subordiniitea. Tho 
proposal is already known ns kachari days, and ilioro is 
DO doubt that it would bo an advantageous one. ISending 
a cheque to tho Uuzur Deputy Collector is simply ludicrous ; 
it doesn’t make things ono atom safer. 

102. Q. (Ifr. Stydam.)— Taming again to this ques- 
tion of fallows. I nnderstand that when on estimate for a 
canal is mode, it is customary to take -J of tho area that 
will be brought under command as tho area to bo irrigated 
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nnnnnllyF— I think fimt is genornlly done. I sliotild tuay 
that was tho mlo, I don’t lliink ihongh (hero is a rigid 
rule to that effect. 

103. Q. Looking at the fipnrc' yon have given to n«, it 
nnpears llicre nro aMiit millions nen'« on the canals and 
k'j tnilliotii irrigated only. If. Uconlldered nreerfiry that 
tliere should he a fallow two yrars ont of three to t.avo (he 
hind from exhaustion F — That depends upon tho wnlcr*fliipply 
and tho I'wnrni of land yon aro dealing with. 

lot. Q. If yim have very goo.i land and plenty of 
water, there 1» no tosion why you should not irrigato tho 
firne land evrry yearP — Y'es. There are largo areas in 
Sind cnltivalcd annnatly. Ordinarily lice !« eiiUivalcd 
every year. 

103. Q, In mine |.arls they give riw land a fallow? — 
Y'es. 

lOd. Q. Is there room for tnereasing tho irrigation in 
Sind, not hy going into new tracts, hiit by carrying ont im- 
provements on tlio existing e.nm!s P— Y’es, to a very consider- 
able extent. 

107. Q. The J niie would not npplyP — You wnnIJ not 
gel an nnetiy pro]h)rtiiinate relum hy remodelling— aiy 
Vi ti dotibic-d the nici of supply, 1 don't think you would 
clonble the cultivation. 

liiS. Q. Jly jujint is this. To irtetease llie total area In 
Sind, it is not nrcesiiry to t.ike tip new Unds or new terri- 
tory!— No, there it a good dr.il In be done on existing 
can.vis ; the remoJcillng, apart from citensions, will Icsd 
to larger itrigvli.vn of the nni eoriinmnded. 

iO;’. Q. One of our witnes-ea said the people wore very 
right In tome cues toaliandon lift irri, 'ration it they got flow 
lower down. Have you known anv Caie* of that inrtF— I 
ran give you an ins'.onee of nli.-vtidonfng lift for flow in tlie 
limit adjoining tli" .Tainrao, e.y., the Tniido Allahyar 
Taluka, the cultivallon of which is nil under lift and tlio 
rjltivntora of whlcli have hern witli difiicnity kept from 
trwiitfeiring tlnir lenanry to llio xamlndara on the Jainrao. 

110. Q, The difTetcnce between the rates of lift mid flow 
appears to be very slight ?— Y'rs, I am not surprised at your 
r.aying that. 

111. Q. kVhat Is tiie difforenco F — Here is a lalnka with 
a lift rate of 11-. 2*12 and flow IN. .'t-S. In Sukkiir, which hi 
a very gie.vl tainka, the r.vtes arc— flow lis. .l-l, lift Its. 3-8. 
Bice is imire of course. The difi'erence varies. If wo had the 
jsipul.ition, tlic lift would be llio best, I'Ccanse it does not 
rcndir the soil water-logged, hn« better str.vw for calllc, 
and the j>e*ip!e live in a Imiipier way in llieir villages in the 
t.sluk.as where tliere Is lift irrigation, Krcry llcrenuo 
fifiieer will avy that lift is belter. 

112. Q, Jlavo you any ide.a what the cost of lift may be 
taken alf — The suhj'ci of the rort of lift has been dealt 
with at gre.vt length by dirTcrent ollicors and ia one regard- 
ing which 1 could submit slntistica, but not give any detinilo 
figures otf-banj. 

113. Q. I want to know whether yon can explain on 
what coiisidcrationa the lift rates dcjunidP — The lift ia a 
very sure au|.ply. It never fails and nover varies. They 
don't have troubles ns regards flooding. 

lU. Q. You don’t think it would bo an advantage, ns far 
as the people arc concerned, to convert lift irrigation into 
flow. Vou think they are better off a' they nro P — Yes, I 
think an, but crojis nic raised with so ranch less trouble and 
labour under flow that limitation to lift would mean n great 
reduction in the food supply. Moreover, it is only following 
an coonomio law that people should go whoro they can raise 
tliolnrgost area of crop with the least labour, e.y., when tho 
ground only needs to bo scmtolied and the water to bo 
turned on. 

lie. Q. "M'lioii tho Rohri Onnni was thrown one hy tho 
Irrigation Committeo of 1892, were you on tbatP — No. 

116. Q. Ono of tho argumonts in favour of tho project 
was that it would give flow irrigation f— Yes. 

117. Q. I think all tho now project . substituted for it 
will not give flow?— It is rather a dillioult thing to say, for 
they are supposed to give a very considerablo flow supply. 

I am very much inclined to doubt if they will give ns much 
as is nnlioijiatcd. I know lift areas wlicro people can- 
not bo got to tnko up tho land, o.y., tlio Tundo Allahyar 
Taluka. 

118. Q. Anything to do with tho rules P — Nothing at 
all. It would not bu wise to say ono jirefors lift to flow. 
Dither is very good for tho production of grain in tho 
country. 
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1.9, Q. If a n-eir were made at Salkur, it would to- 
open the qncshon of the Rohri Canal ?— Certainly. If the 
weir was possible, about which I know nothin", it would be 
mapmBcent in its results. In the first place, the whole of 
the ^airpur State could be irrigated, theu jou come dotrn 
to the Hyderabad district with its high lift lands which 
would all bo irrigated by flow. The Dad and the Nasrat 
Canals would bo abandoned of courso as independent 
canals. 

120. Q. The_ statements we have had regarding the weir 
deal mostly with the right bank. As regai-ds the effect on 
the left bank, we have not had any opinions ? — Ton can get 
the whole matter from Mr. Joyner’s report. 

121. Q. Is colonisation now proceeding on (he Jam* 
rao?— I am jnst going out to see about it. None is pro- 
ceeding at this moment. 

122. Q. Why p— Because there have been ditficuUies 
about the supply, and the Colonisation Officer, Mr, Robertson, 
wrote in and said he thought wc had hotter not go on with 
the colonisation until the success of the canal was more sure, 
because if these colonists saw any deficiency they are apt to 
pack their goods and go home. The firsts miles has silted 
a good deal, bat it goes through a very bad bit of sandy 
country. But that, in tho opinion of the Engineers, was to 
be expected and will gradually right itself. Then where wo 
can we will begin colonisation again. 

123. Q. Yon are now marking time P — Yes. 

124. Q. How many colonists havo you P — 2C yeomen, 
116 peasants. 

125. Q. The irrigation that has been recorded has been 
mostly bjj tho existing people ?— Yea. To tho local pcopio 
wo havo given large areas of land. 

126. Q. The Colonists all came from the Punjab P — Yes. 

127. Q. Has tho question of rates on jagir lands ever 
been discussed ? — Tho question of hakabo has been discussed 
as to what tho rate should be, and it has been definitely 
fixed fox Kelat at Es. 1-8 per acre. 

128. Q. la thero any other case except that of KclatP — 
Yes, on jagir lands in Sind irrigated b 3 - Government canals 
tho rate on which varies from 10 annas to 5 annas per acre 
according as tho cultivation is ‘ rice,’ ‘ flow ' or ‘ lift.’ 


129. Q. One rupee is what aramindar generally takes as 
hakabo when he clears a canal. 

130. Q. And ho takes a share besides P— No, he hakes 
nothing more for cost of clearance. 

181 . Q. There arc some private channels on tho Pulcli? 
— Yes. 

132. Q. It Government made tho distributary channel!, 
water wonld ho economised ?— Yes, but it should he 
remembered that tho canals had for the most port existed 
prior to Government taking possession of them, and that 
they bad a vast net-work of private channels, ».c., distribu- 
taries from them which it wonld take an immenso sum to 
remake or remodel, and merely to build the sluices on (Ifcir 
mouths means lakhs of rupees. 

133. Q, In many places tho wafer-courses ran p.iraIloI 
to each other, so that each man ma^* have his own channel ; 
that lends to waste of water ?— Yes, but tho people object to 
being shareholders and insist on llieir right to separate 
channels. But in tho Hyderabad district, whore the old 
Inundation Canals are very bad and the i-Icaranccs arc hc.avy, 
tho people wonld gladly havo their channels cleared by 
Government. A very curious thing which I mny mentinn 
as regards tho irrigation in Sind is, that under tho Irriga- 
tion Act the slniccs are the property of Government which 
the people used to ho made to make. Even now wo try to 
get them to pay part, usually half of the cost. Properly 
speaking, the onus is on Government. Tho policy, however, 
is to leave things to work on as tlioy best c.an on all existing 
canals. 

134. Q, lYliat do tho sluices cost P—An^'thing from 200 
to 1,000 rupees. _ If yon pat nil these slniccs indirect 
charge of tho irrigation subordinates, it wonld mean an 
enormous increase of establishment. It seems better to 
watch the new system on tlio Jamrao and see how it works 
and then on that experience improve. When c-amala nre.- 
rcmodcllcd all tho sluices are provided by Government. 

135. Q. From what I have beard the cuionists am not 
very satisfied. Why arc they only brought from tho 
Punjab P — That is tho cfTect of the Cbcnob. OurrolouL't 
officer went to tho Chennh and studied the work therr and 
so sought his colonists from the Punjab. 


Mr. F. S. 
P. Lelg. 


Tho Hononrahlo Mr. P. S. P. Belt, C.S.I., I.C.S., Commissioner, Northern Division. 

{Ahmadabad, Sth December 1001.) , 

Note by tail ness. 


Tho province of Gujerat has for the most part been 
formed by alluvion— a process 
Kalnral filttnff np of the ■^l,[cli is still going on. An arm 
-IralnaRe ol the proTlnce. Separated it 

from Kathiawar and is now represented by the Ran of 
Cutch and tho chain of layoons iino^vn nii tho * nal lias 
been filled up within comparatively recent tirnes. _Tlic 
eflcct has been to silt up tho lower courrcs of tlio nvers 
of that region so completely that instead of reaching the 
sea they spread oot over the country formitig w^Icr-loggtu 
tracts with tho usual accompaniment of saline iflioresccnce. 
Such has been the fate of the Rana.s whicli once emptied 
itself into the Ran of Catch, of the Dtavli, the Nilki, the 
Blinder, tho Rodh river in Sanand Tnlnka and oUiers ot 
small sire. The same process is,_if 1 am not rnistokcii, 
going on all down the coast of Gnjcrat M far ns the lap.i 
clo—ging the drainage of the country. The whole Oulf ol 
Cambay is being tilled up with shoals, leaving only n 
narrow and devious water-way, as may w seen on ntiy 
chait. The Mntar Talnka. once IhorcapUy drained liy 
tlio Watink and the Sal-atmali, is now so obviously det.', 
riomling that Government hare had to make one reduc- 
tion in the as,,.s.,ment and will snr,n have to make 
The town of Camlov, on<-<- upon tin- Ivmk of the Jj'*'". 
now removed from it by s-veial miles ot allunM t-auk- 
Tl.crc arc water-logged area* in Dr"’''h 
and south of the Nerbudda and in the 01|.4;1 ’InJufci ot 
Sunt. At the f.snie time the jwoohsr tow i. nnammou- 
that if! the rivers {bat rommnnd tkcic nrcn the vylumc at 
water is much Ida amt the !e>h Iiighcr Ibxri they were 
within the mviimry cl living men. 


2. If lb' sieve iu'!' 


-.-siofi is ccrrtvt. it re-'ins likely ths 


with 


I l-r’Kiweriiv'e’ titers ftc:.n nc-tth to xouth, iTgintilr.. 

hrihXra an ' Ll-xrmV.i. will silt the:it.elvcs up and 
iL-rxW otcAl^ccuntrv. or find ttcm.e'.vei other cvmr.,-'. 


In my opinion flic subject should be tboroogbly o.vsmiMed 
nnd reported on by an expert Kngini-or, so tint brondij- 
conceived measures may be taken to prevent the deteriora- 
tion that lias begun. 

3. Irrigation by Canal. —ThU is not cwrywlicre poj.sltdo, 
nnd where possiM.r it Is not 
always suitable. In tho southern 
half of Surat district it is not needed, becftuso, with a 
heavy nnd generally eoiistant roiafall and a retentive s-oil, 
n scconil criip (leguminous) is grown after rice vrilhoat nny 
artificial watering. North of llm I'apli tho soil b-erimer 
black nnd is devotol to rotten, which is i.ot picked until 
the cold weather h over. It is slid that wat-rlng mstrs 
it run to wood nml leaves, hut however tt'al may the 
extra cost would not be r.-eoo]s;d nt Jirc ent pri-e.. N.r It 
Ibt'tc Biiylliing to take its p!.s^■. Ihe p'ople would e. r- 
(.-liniv nol tnko tffttj’r llic 

Iwi-eii the Tapti and .Maht rivers, or in the w.>r', of ihe 
Ahimtdah.id district. It would nivi K- s.ip tflnoj. in ho I 
s-i reienlive of moisture. In tin- ssndy roil <’f I’annltj 
Taliika, ngain, tlsi Mathmsti Cinal Ins Ise-n ft fsdn^, 

ja-rco!ation is enormous snd bfeau'O t-e ri-'-s t-rli will 
not hold w.sler wilheat gr<at wastnie. 

4. The only Irarts wl-,rrc ear.s! sripp ly w-J'iM he wrlvrr.yd 

by tin- p*siple are adaptc:! (tr rn'e rp., Is-ini; 

inixe*.! mnre Ir-s vritts b=sm. In insnp- vdis^^^s re, ih* 
Khari ftjl’.'m tf* veil {« m light thit it wi.-il! M-e-el 

never soj-i-rl .a rrep In it,* er.i wittcut C.-- *?!■'— '4 

rtipplv. liven in ft-he,- me?.- rrt-ftli • -s-iU tl e li'.l'f vs-e 
fads t"-, two or three vtars out cf Cv- j l-.t if teste- «*jt ? te 
guarantee!* Ihrv 1 gh th? e.-’d strather, a r-.-p * 

lati.-y or vsh-il nf:!,! he «eo;r'-S (fn-vidt-i ws« 

tniauit!, will thrr the re-e r.-s-.trd e-H it.- 

vxtue of ft or.-a! rea:hc, iti eiltr.ar I'-f llrvei vj’..agvs w.ere 
iLe w.hIs are *alt. 
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»pti«n n i,.nn!*bip nni) nri- of (mppIiIvc tiilrrmtiirc m tn.nrlilnf; 
ibn fr-trily of ilio Iranprirlloii, .\ tiinn irlio ripilly mr.-inti 
to tnnlrn « ppril will p'lvi’ bltns.'lf raucti iiiom Iroublo tlinn 
Ibnt to Intorvirtv tin? brick-wnbef or ibn intnon, or, tvlicn 
timil bn, till) toirrur. 


In. Hiri'in Ui ’9 ibn crux t.f ttio tnlan nyitcrn. Tbo crUf 
T<itirl~fMcir.r;i of rc- Inn'lboIiliT is tinwlllinf; lo 

‘■'■'•'x- _ ranko biinsflf li.-iblo to yoiiily 

ptynifriU wbioli Iio knows will bo crirorn'd witb refnlatity, 
rven, for all bn Knows, to Ibo forfcltiiro of his binds. It io 
not roiTtly Ibc- cbancc of n bad year for bo may bopo for 
Icnlcncoon nccount of that. If n dc.ntb or mnrriago takw 


-Vr. r. pV. 

/'. /r!r. 
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place in his house and sweeps o2 all his ready money, the 
sowcar will make allowance, but not so Government. Hence 
he hesitates. On more than one occasion I have lately been 
told by villagers that before taking large sums to build wells 
they intend waiting to see how it fares with those who 
borrowed from Government during the famine. The 
difficulty is not an easy one to meet, for of course a loan for 
a remunerative work must be recovered on business-like 
terms, and any attempt through the village officers to take 
account, as a sowcar does, of a man’s private circumstances 
would only result in unbridled corruption. A general 
concession, I would suggest, is the recovery by easier 
instalments than have hitherto been usual. The life of a 
well being from 60 to 100 years or more, there is no reason 
why repayment should not be spread over 20 years or more. 
This would not be felt by a vigorous man. The smallness 
and the dehniteness of the demands combined with freedom 
from dunning between-times would be realized by all ns 
great advantages. 

17. The worst contingency of all is that the well, being 

Taltari-Eiskof totalto. 3ug, may turn out a failure. 

: . Only yesterday I met a man 

in Sahijpur (Dholka Taluka) who by all accounts spent 
and lost Ns. 600 in this way last year. He had called 
in a Brahmin “ Joshi " of local repute who professed to 
find water with wand and incantations, but only succeeded 
in finding salt vmter. This morning I saw a well (ip the 
Kaira district) which had first of all been dug and stained 
to the depth of 20 cubits, giving sweet water. The supply 
ran short and digging was continued with the usual wooden 
ring, 10 cubits at a time, until a plentiful spring was 
reached at about 60 cubits from surface of ground. This 
was good to the taste, but after a year’s trial turned out to , 
be “ohopdn,” that is, its eBect was to bind the soil together 
like glue and eventually stop all growth. The result is 
that the well on which nearly Us. 1,000 has been spent lies 
unused and useless. The unfortunate owner told me with 
tears in his eyes that ha had borrowed all the money in ' 
1964 (A.D. 1897-98) from a sowcar at 6 per cant, and had 
nothing to show for lus enterprize but the debt. Many 
wells, espeoially in favoured tracts, give a sweet and full 
snpply at 20 or 40 feet from surface. Some give none at 
all within a reasonable depth. Some are salt from the 
beginning. Some are sufficiently sweat for one watering 
but not for more, and these are of some nee for rice oultiva- 
tion. Some are good for one season and then must lie unused 
for two or three. Some moat disappointing of all are sweet 
for a year or two and then gradually turn salt. 

18. The qneation is, can the people be assisted to meet 
these freaks of fortune P The use of boring tools (Shaeda) 
good down to 30 feet or so is known to the people in many 
parts, and two or three are being placed at Government 
expense this year iu various talukas for free loan. I am 
not, however, sanguine of much result. Either they will 
not find favour for want of expert direction, or being 
roughly and carelessly used they will soon get broken. 
Private blacksmiths have already begun to supply them on 
daily hire, and in ordinary times it would seem better not 
to interfere in the business. The use of these shallow- 
boring tools will not, however, always or often prevent loss, 
for permanent sweet-water is not often struck' within 30 
feet, and in most soils the steining has to be put in before 
that depth is reached. I notice below the suggestion that 
deeper boring under trained men should be carried on in 
tracts where the upper water-hearing strata are salt, and it 
might be arranged that these parties may bore in the land 
of any holder who is willing to pay the whole or, say, the 
half of their expenses, or, better still, a fixed fee. Cases in 
which the water is not salt but "ohopdn ’’ are much more 
rare. At present the cultivator has to wait for a round of 
seasons before he can detect the fault. The Agricultural 
Department should have at its seiwico a laboratory where all 
such points can be settled at once for a small fee. Few of the 
people would resort to it at first, for they would have little 
trust in its verdict. The sooner a beginning is made the 
sooner suoh agencies will jastify themselves. With the 
spread of education leafiets to inform the cultivator what is 
being done and what is possible to him would 'ho useful. 
Dltimately he would only have to got a boring made, deep 

■ or shallow, as may be indicated by the geiieml water level 
of the country and get a sample tested both for merits and 
defects, though oven then he would have to take the risk of 
the water subsequently turning salt. 

19 It has been suggested that remission of tahavi should 

r»lari-KemiBslon In ease he given io every case of faiteo. 
ol tnllare. There is much to be said for this, 

nroposal, but also many objections. It would lend to 
^ny and varied attempts at fraud which could only bo 


guarded against by thorough inquiries which the already 
overburdened staff ba ve little time to make. The Collector 
might be given power to make remissions in hard cases, but 
this half and half solution would also be objectionable. A 
definite promise on which a claim can be based is necessary 
to produce full effect and also to exclude favouritism and 
intrigue. On the whole, I do not see how • Government 
can safely take upon their shoulders the risk of failure and 
am not very sure it would be desirable to do so if they could. 
I would prefer to minimize the risk by expedients noted 
above and below — paragraphs 18 and 21, 

20. It has been suggested that Government should • go 
Conslrcclion of vrells by still farther than this and under- 
GoTernment agency. take the construction of Wells on 

a wholesale scale. I am entirely opposed to this. It would 
he a serious advance on a wrong line — the line of doing 
for^the people what they can do for themselves. If we build 
their wells, we may as well build their houses. An experi- 
enced cultivator^ can judge better than any Government 
agency whether it wiil pay or not to make a wall in a parti- 
cular field. If he undertakes the risk and trouble, it is the 
best guarantee we can get that the position is suitable, t.e., 
near the village, that the soil is suitable, that manure is 
available, that water is likely to be struck. He is much more 
likely to be right on these points than a Government officer 
whose only interest in the matter is to show a return of 
■work executed. Granting, however, for the moment that the 
latter is as good a judge as the former, the next question 
will be, who is to pay for the work P If Government is to 
pay, every one will want the free, gift and have an equal 
right to it, and very few will bo able to get it. Those would 
have to be excluded whose subsoil water was indifferent or 
. who Could not use a well for want of manure or would not 
for laziness (there are many such). In the weeding out of 
such holders bribery would be rampant ; but even if they 
were fairly eliminated, it cannot be seriously contended that 
the remaining lucky ones should be supplied with a well at the 
expense of the State. Yet the cost could not be charged on 
them either in lump or by enhancement of the asse.'sment at 
the expiry of the guaranteed term without their consent, and 
no man in his senses would give his consent to have his 
work done by the Pablio Works Department. Not only 
would it be twice as expensive as if done by himself, biit no 
man would willingly faring about his place a gang of subor- 
dinate officials with tbeirimpettinent swagger and hard-and- 
fast rules when be could get the work done by his own people 
whose interest it would be to conciliate him and meet his 
wishes. The number of wells already in the country that 
lie unused is remarkable, either because of the badness of 
the water or because of the laziness of the owner or his want 
of means in the shape of tackle, bullocks, manure, depen- 
dents to help, watchmen to protect the valuable crop. The 
result of a system of Government well-digging would probably 
be to greatly increase these unfruitful assets. “ Three acres 
and a cow ” may be the ideal of rustic prosperity in England, 
but “ three acres and a well ’’ is by no means its equivalent 
in ludia, though popular writers often argue as if it was. 

21. There are tracts where the surface water is sweet 

. and scanty, but where the people 

Deep boruiff. account go deeper from 

a well-grounded fear of striking on brackish springs. In 
others there is not even an upper supply of sweet water. As 
things at present stand, unless there is an adjacent river, 
there is nothing possible in suoh tracts except perhaps a canal 
like that proposed from the Sabarmati. There arc, however, 
indipatiqns which give some hope that in places deeper water 
still free' from salt, with a bead upon it, may be striiok by 
deep boring which should be systomaticaily undertaken. 

In Broach town there is a well in which from a depth 
of moro tbivn 100 foot the wator rises of itself to 
oboro the river JovoL In Yirsmgam town, if iiiy IomI 
informants are correot, a pipe was driven down below the 
brackish water, and after it had tapped a lower and Bweot 
spring was broken, but a qot of sweet water still wells up 
2 or 3 feet above the top end of the pipe. It was in this 
line of country that Mr. Griesbach recommended trial 
borings for an artesian well. Deep boring parties for 
special areas should be organized, each under a supervisor 
who should bo a skilled moebanio. They should operate' 
wherever the general results are likely to be most lustruc- 
tivo, but they should be free to boro in a private holder s 
land ou terms os suggested above. 

22. It is not irrelevant to mention that in this^ province 

,, at all events the beneficial results 

of irrigation depend directly on 
supply of manure. In the best villaps tl>“f 
check ou the increase of wells, for no shrewd ^ 

spend money upon water nnlcss he can make sure ot * P 
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lop np tlio fertility of his land. It is anrprislnp liow little 
has been done to lend the cnltivntor to exoroiso economy 
nnd resource in this mnttor. The need bna become prentcr 
than over hero since tbo famine rodnccil the cattle by 70 per 
cent. Mr. P. K. Bnbbiab'a note on “Dilloront systems of 
housing catllo nnd conserving wannro " published ns nn 
" Agricultural Ledger ” is being Imnslntcd into Qnjorati 


79 

nnd, if nnproved by Government, ahonld bo clroulntod to 
every village. Them are few novv which do not contain some 
cnltivntors who can rend nnd write, nnd much good might bo 
dono jiy tbo disseminiition of useful ngrioulturnl informa- 
tion in vernacular leallols. That, however, is wandering 
beyond tbo scope of this note. 


1. Q. (Tdc Presiifcnt ,) — llmv long have yon been Com- 
missioner of the Northern Division P — About 5 years. 

2. Q. Were yon here all through tbo famine P— Yes. 

8. Q. You have submitted n very interesting^ memoran- 
dum. The opening paragraph ns regards the silting up of 
the months of these rivers reveals a very serious^ matter 
nnd one that should bo investigated P — Yes, it is a very 
serious matter indeed. 

4, Q. Yon say in paragraph 3 : "In the sandy soil of 
Paranti] Talnfca tbo Hathmnti Canal has been a failure, 
because, among other reasons, the loss in tbo channel by 
percolation Is enormous nnd becanso the rioo bods will not 
hold water whbont grent wnstago "? — Yes, tbo eonntiy is 
not suited to rice onltivation. 

6. Q. Is it not worth wbilo using tbo wafer for wheat 
and barley ?— Undoubtedly ; it is used, when they can 
gel water in tbo cold weatbor. 

6. Q. I gather from tlio nolo sent in by Mr. Boalo that 
measures have been taken to prevent the loss from tbo 
canal ; assuming that this is eficotivo, would tbo canal 
then bo a snccess, if tbo water did its full measure of 
work P — I should not like to speak definitely. My impres- 
sion is that tlio result has been already to deteriorate a 
good deal of the land by cOlorcscenco nnd tbo general 
complaint of the villagers also is that tbo land is getting 
exhausted becanto their supply of manure is net suffi- 
cient ; tbo water being bronglit to their doors tempts them 
to over-water and over-crop the fields. 

7. Q. Is tbo efflorescence on tbo Increase P — Yes. 

8. Q. Did it not exist before the canals were started P 
-—I cannot say ; it probably did. 

9. Q. Yon say in paragraph 4 : “ Tlic only traots 
where a canal supply would bo welcomed by the people arc 
adapted for rice fields, the land being mixed more or loss 
■svilti loam.” Is there any port in Unjornt answering to 
these conditions where it is likely that canal Irrigation can 
be introduced P — ^'Ibnl rvould bo more or less the liim tbo 
Sabsrmnti Canal is supjiosed to lake j wliotbcr it is desirable 
or not is a question j it would Je.ad to the people growing 
a second crop tlmt would bo chiefly regulated by the supply 
of manure ; there is no doubt they would grow barley and 
wheat. 

10. Q. Yon say the canals are broken roods, for the water 
fails in time of need j would it bo worth the cost to have a 
thorough survey made of the catchment basins to the north 
of this district, to sco whether it wns nossiblo to store 
water P — ^Yes, especially in tbo Pnnob Slnbals. 

11. Q. The best plan would bo to have tho catobment 
basins oihanstively examined P — Yes, oertainly. 

12. Q. Wo wore assured that braokish water was very 
good for barley P — Yes, if it is not too brackish ; ond it is 
not bad for wheat. 

13. Q. Mr. Mollison says it is to bo rccommondod for 
tobacco? — ^Yes, particular salts. 

14. Q. You say in paragraph 7 : " I have only to suggest 
that preference given to people who eontribnto 10 por cent, 
of the cost should ho abrogafed. This would leave tho 
Pnhlio Works Department entirely free to take up systema- 
tically groups of tanks year by year which will tend to 
economy and thoroughness.” 1 thought that tho Public 
Works Department, quite apart from this rule, takes up any 
tank needing repairs P — A certain amount of expenditure 
goes on, and as those who pay 10 por cent, have the prefer- 
ence, the others are more or loss out of it. 

15. Q. It seems to me a little hard that if villages are 
willing to oontribnte a share that that willingness sbonld 
not be taken as an indication that their necessity is great 
and that preference should not be given to them ? — That 
simply means that they are ready to pay more than is due 
from them rather than not get it at alL 

, 16. Q. Do yon think there is a moral obligation on tho 
' State to keep these tanks in order? — ^Ycs. 

17. Q. I believe that when tho last Revenne Settlement 
was made they were in such bad order that the settlement 
was made low in consequence. If the onltivator found ho 


could not Irrigate from a tank nnd lie asked for a remission, 
would it bo given to liimP — Yes, tho landholder often 
nbstnins from asking for a remission, holioving that if ho 
gets it, it will mean surrendering bis rights. 

18. Q. Wo heard that tliero are 1,200 tanks in Ahmad- 
abad P — Yes. 

10. Q, Would it be possible to fix a certain limit for tboso 
that Government deolincs to repair and make a remission if 
no repairs are mndo P — That is nlrondy done. 

20. Q, And tbo assessment remitted P — Wo remit tbo 
assessment if wo arc asked to. 

21. Q. With reference to what yon say about sluices and 
bunds in p.aragmph 11, this refers merely to using the broad 
channel of tbo river P — ^Yos. 

22. Q. Can yon quote a enseP— Yes, Colonel Prescott, 
who wns a very ciperioneod officer boro 30 or 40 years ago, 
strongly recommended Dmt a great deal might bo done on 
tho river Sliori by making bunds, but that is n point that 
requires xery careful examination ; it is tbo common belief 
that flic water is ‘‘cbopdu ” (creates a enky soil). 

23. Q. Wc were told yesterday that souears doclino to 
lend money for tbo conslruction of wells P— I don’t at all 
belicvo that they won’t lend moiioy for wells in ordinarv 
times. 

21. Q. It was raid tlmt the hanta would not lend a largo 
snmP — llo wonld lend money if bo was snro it was 
being properly used j as n mstter of foot, no rayat can dig a 
well without help from tbo bania unless ho gets tahavi from 
GovomincnI. If a bania is satisfied that tbo monoy is 
going to bo properly spent, bo will lend it. 

26. <2. I gather that yon do not think tliero is any 
material inoonvcnlcnco ennsed by delays in granting 
advances P— No. 

26. Q. Wo heard yesterday that them wns sometimes five 
nnd fix roontlis’ delay P — Tliat would bo oicentionnl, I think. 
It depends upon tbo personality of tho officer ooiicorncd ; 
tliero need be no great delay. 

27. Q,_ Do yon think it would be a popular measure nnd 
an expedient one instead of giving iidvnnocs, merely, to 
giro the money nnd assess wet rates in fiitnroP -I slioiild 
think it would bo oecopted with rcnsonablo nrrangomouts, 
but a man would sooner have the well his own propcify, 

28. Q. It would be bis own properly all tho snmoP — As 
long ns there is nssessmont, bo thinks it is likely to be 
increased. 

29. Q. Yon suggest the reduction of tbo rate of interest 
to 3 per cent. ; would it stimnlato tho constrnotion of wells 
largely if Government were to give it free of interest nl- 
togotborP — Yes, I think it would, 

30. Q. As a fnmino protootivo measure P — ^Yes, I should 
think so. 


31, Q. If it wns given ont on these terms for the next 
ton years or somotbing of that sortp — Tho Government 
made a similar ennoession on tahavi advances during the 
timo of famine and it was very much approointed. 

32. Q. Tho moral effect would bo good P — Yes, 


33. Q. Yon think that one cannot go wrong in multiply- 
ing good wells P — Not if the people have the construction in 
their own hands. 


34. Q. Yon say in paragraph 16 : “A general oonoesaion 
I wonld suggest is to recover by easier instalments than have 
hitherto boon nsual” ond that "repayment should bo 
spread over 20 years or more." I understand tho low allows 
20 years P — I don’t think tho praotioa is so. 

36. Q. What is tho praotioe P— It depends upon the idio- 
syncracy of the Colloolor ; I think it ordinarily is not more 
than 10 to 12 years. 


oo. tj. ion on ino wnoio recommend that remission on 

taTcavi should be given m every case of tho fallnro of a 
well P— No, it IB a very doubtful point. 

37. Q. Supposiiigaman came to the Collector and applied 
for Msistanoo in bonng and it was given; if that well 
turned Mt a failure, I suppose yoa would help tho man 


Mr.F.S. 
F. Lely, 



so 


INDIAN IRRIGATION COMMISSION; 


Mr* F. S. 
P. Lely, 


88. Q. On tbo whole, wlmt measures on the , part of 
Government do you think advisable to protect this province 
of Gujerat and to make it more fit to withstand famine P — 
I don t think anything heroic is possible ; there are many 
useful minor measures ; I should thoroughly prospect the 
Dohad Taluka of the Panoh Mahals ; then I would advocate 
the construction oi bunds in rivers; of coiirso the ancient 
system of tanks for assisting rice cultivation should be kept 
in perfect order ; lastly, I should develop wells as freely as 
possible. 

39. Q. Turning to the question of relief in famine, what 
is the best form of work P — Digging, certainly. 

40. Q, ‘Would yon employ famine labour on small tanks P 
— Yes, because there is really nothing else. 

41. Q. We have heard in some places of long, earthen 
dykes placed across the country to intercept the water ; 
would you recommend that sort of work P— They would only 
be possible in certain localities, e.g., to intercept the flood 
water in the pentral and western parts of Ahmadabad. I 
don’t think it would he possible on any large scale owing to 
the conformation of the country. 

42. Q. We have_ had some evidence regarding the water- 
logging of certain districts and were told that in. some places 
drains ore looked upon with suspioion P — Undoubtedly a 
drain is a great boon in some years and a great onrse in 
others. 


F«®®>^’T09neeessaTy to employ relief labour, 
would it he suitably employed on small tanks P— It might 
out at most would not give very-much labour. ° 


62, Q. I mean village labour P— Yes, no doubt, many 

uftve been repaired, ^ 

63. Q. Are the.v entered in the programme P— Yes, the 
Bmall ones are clubbed together in one item. 


64, Q. You say in paragraph 6 that tanka are never, in 
use for rail irrigation, because they are very shallow and dry 
up at the time when water is wanted ; if the tanks were 
deepened so as to hold more water, would the people lift 
water out for the rabi crops P — I am afraid not ; some of the 
more energetic might. 

65. Q. The cost would be more than they are willing to 
incurP— Yes. 


_ 66. Q. Yon say in paragraph 12 that steam pnmps on 
rivers should be encouraged by Government by imposing 
reasounble and uniform conditions ; is it necessary to impose 
any conditions at all P — It is a matter in which Govern- 
ment as general landlord may impose some conditions. 

67. Q, Would Government have any fdciws^andt id im- 
posing conditions P— Yes, as proprietor of the water of the 
river. 


68, Q. The Government is not the exclusive owner of the 
river ; is it p — I should say so. 


43. Q. Wo have heard the ohjection to a drain that it 
flows too fast and washes ofiT the good soil P— That is so. 

44. Q. Do yon consider these drains a good form of 
famine-rolief work P — Certainly, most exoellent. 

45. Q. The famine work programme is got up, I under- 
stand, by the Executive Engineer in oonanltatioii with the 
Collectors ; does it come ofSoially before yon P — Yes. 

46. Q. Is it being kept up pretty well in these parts P — 
Yes. I have a complete programme. 

47. Q, Is there any rule ; observed as regards half-yearly 
or annual revision P — ^Yes, they are sent in annually to be 
revised. 


48. Q. (Afn iStyliaui.)— We have heard a good'deal about 
the drought in these parts, but does it ever happen that land 
is damaged hv excessive floods P — Yes, before the great 
famine in 1899-1900 there was more damage by flood than 
by drought. 

49. Q. That is to say, rivers overflowing their banks P — 
Yes, in 1876 the Sabarmati overflowed and did enormous 
damage, destroying valuable land. The country has not 
recovered from it yet. 

50. Q. What was the effect of that flood P — It overlaid 
the good soil with sand. 

61. Q. Does it draw up the salt P — No, it does not lie 
long enough for that ; it runs over the eountiy. 

62. - Q. The ouly damage is the sand ? — Yes. 

63. Q. If the country is thoroughly saturated by a flood 
of that sort, does it have any effect on the wells P — A great 
many wells got thrown out of use; they got silted up. 

64. Q. They have not become saline P — ^No. 

66. Q. Is-, there salt efflorescence ? — ^Not that I am. 
aware of ; the flood comes and goes very quickly. 

66. Q. Tn any proposal for pntting weirs across fte 
rivers these high floods would have to be considered P — 
Undoubtedly. 

67. Q. In paragraph 6 you speak of the “ danger that 
proieota may be adopted, as were those of the Hathmati 
and the Tapti Canals, on engineering rather than agricul- 
tural considerations ” P — Yes, T don’t think from an agri- 
cultural point of view the Tapti Canal is a very promising 
scheme. 


58. Q. Is it not now being leconsldered P— Not that 
I am aware of. 


69. Q. I think the Bombay Government was asked to 
consider the question; you have heard nothing about UP 
—No. 


60. Q. Am I to understand that on small or ‘ one man 
anks the water assessment has be_en_ taken off P 1 ne 
lovernment does not take the initiative ; if the people 
ipply an inquiry is made, and if they do not get water wo 
emit the assessment; if they got a water-supply {lie 
issossmont remains, even if Government have no intention 
if keeping them in repair. 


69. Q. As regards the Sabarmati Canal, yon don't seem to 
be very strongly in favonr of it P — No, I would oflly strongly 
advocate it in a year when we were very hard up when it 
might be worth trying. 

70. Q. Do you not think it would have any protective 
value P — I doubt if the value would be commensurate with 
the cost. 

71. Q. {lir. Ibbetson.) — I gather that yon don’t agree 
with the opinion which has been expressed in the papers by 
some of the witnesses that famine is so rare in Gnjerat that 
it is not worth while spending money to protect the Pro- 
vince P — No. 

72. Q. When was the last great famine Pt— I n 1818, 

73. Q. How long have yon been in Gnjerat P — Thirty 
years. 

74. Q. Within that SO years has there been anything 
like severe distress or scarcity of any sort short of famine P 

No, there has never been any need of relief works until 

the recent famine ; there were a few works in the Panoh 
Mahals in one year. 

75. Q. Can yon tell ns anything of the period between 

1813 and the time over which yoiir experience extends ; any- 
thing ahont the previous 60 years? — I should n’ot like yon 
to fake my information as exact, bnt there have been ' years 
of scarcity. i 


76. Q. Was there no distress in 1877 P — Yes, there was 
local distress, in the district of Broach especially ;_tho crops 
failed looallv owing to attacks of grass-hoppers ; it was o 
terrible year in the Deccan but not in Gnjer,at, and there 
was local famine about 16 years before that. 


77. Q. So that we have bad three famines in the country 
owing to drought in whioh there has been no need for relief 
works in Gnjerat P — Yes. 

78. Q. Speaking of the Hathmati Canal, there seem to 
be two complaints— 

(1) the rice beds will not hold water ; 

(2) the supply of manure is limited ; 

npposing it was possible to substitnto J'oir for rice, 
ronld not that meet both difficnlties; rail requires less 
rater than rice?— I don’t think that anything practmal is 
lossible. The cultivator would never be induced to believe 
n it. He' would have no confidence in tbe'supply of 
lolding out for the rabi. I think myself that it.might be 
n advantage. 

79 Q In ro'T.ard.to the moral obligation of Government 
0 clear 'the tanks, we were told yesterday that at the 
evision of settlement the state of repair, in which each 
ank was, was taken into account and tlio assessment ^ 
iwered in consequence, and wo understood the argument to 
e that this removed the obligation of < 5 ovetnmc^ w 

lear the tanks; do yon agree with that P— Yes, as rc^Ms 

ind which received no water at the time of the revision o 
sttlement, 
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. 80. Q, If GoTernment now spends money on tlese tanks 
and restores them to tkeir original condition, it might fairly 
take additional assessment on acconnt of the improvement 
on the land already assessed P — If it gives a better supply. 

■ 81. Q. Yon have said that if 100 acres are nnder the tank 
the first land to suffer by the insufficient supply is the more 
distant land which loses its irrigation altogether, and that 
the assessment on this is reduced but not that on the 
nearer lands. The rednofion is on the area irrigated, not on 
the quality of the supply P — Yes; the result of clearing 
the tanks would be to water the more distant lands which 
should be assessed again within the time of settlement. 

. 82. Q. Have yon had many applications for a reduction 
of assessment «n the grounds that the tank is out of repair 
and the supply of water insufficient? — Applications of that 
kind don’t come to me, but as Collector I remember they 
used to come in. 

83. Q. Do yon think that the number of such tanks 
bears a substantial proportion to the number of tanks 
which are filled P — A great number of people don’t get 
water who have to pay for it ; they believe that the tanks 
will be repaired sooner or later, and that by obtaining a 
reduction of assessment they would surrender their rights 
to the water. There is another reason, and that is, that the 
water-rate is included in the consolidated assessment, and 
they don’t realize tliat they pay for the water. 

84. Q. In tlie oaso of very small tanks, if Government 
has decided not to repair them and was prepared to remit 
the water assessment, would it be possible to get the people to 
keep them? — It would bo difficult to get them to com- 
bine. 

85. Q. Seeing that Government is not prepared to do the 
work and that tno people cannot, would Local Boards be a 
possible agency. Supposing Government were to allow 
Local Boards to ‘lake the wet assessment that may fairly 
ho assessed on the land, and so pnt them in funds, could 
not anything be done P— I should not advise it ; they are 
the worst ageiioy you oohld have. 

8G. Q. You don’t hope much from them, even supposing 
that the money diffiouUy is got over P— No. I should ho 
inclined rather to trust to tho agency of the people. 

87. Q. Do you think tho pooplo might be induced to 
make small tanksP— They might, but thcro'-would be a 
difficulty in obtaining laud for tho tanks. 

88. Q, Yon say in paragraph 8 : “ I am myself of opinion 
that, ns a rule, enough is not credited to water.” Do you 
know what tho system of credit isP— -Itisa mere survey 
onestion ; I don’t think it is of much practical account ; 
tlio (iBsessments are consolidated ; the separate assessment for 
water docs not appear in village records, 

89. Q. Is it not important that Government should know 
exactly what it gains by tho tanks P— Yes, I think it is 
generally undcr-cstimntci. 

00. Q. What is your opinion based upon P — I understand 
the general principle is that tho heavier tho rainfall of tho 
country the higher the wntcr-ratc ; in Konjoin, I believe, tho 
soil rate and water-rnto arc equal. Hero, in Gujorat, where 
there is less rninfall, tho water-rate is considerably loss, as a 
rule, than the soil rate. 

01. Q. You think it should hear a larger nroportion P — 
Yes, tho amount credited to tho water should correspond 
more or less to the not produce of irrigated ns compared 
with that of dry lands. 

02. Q. Your opinion founded npon experience is that 
that is not tho casep — Yes. 

• OS. Q. Do you think the error is in tho direction of 
ct^illng loo little to water? — Yes. 

01, <2. (dfk. IfwiV-illoelrnn'c.)— Tho scarcity orabund- 
nneo of rninfnliiis not a leuitlmnlc ground for a higher 
rale?— Kof, it it is fully replaced by nitificial watering; it 
docs not matter to a man whclhor ho gels his water from a 
tank or the heavens. 1 would credit ns inuch to tho t.anks 
in Ahm-niahad as to thohe.avenly supply in the Konknn. 

05. Q. (Afr. Would you extend the number 

of tanks largely P— No, 1 don’t ihink 1 should ; in j roiwsing 
a survey 1 luid'iii view siorago t.anke. I would not increase 
the number of irtigalion tanks. 

OG. Q. By inipation tanks you only refer to one that 
bolds enough water for rice?— Yes. 

OT. Q- Would yon advocate large storage Isuks? — Ves; 
where they arc i>oi$ihle. 

OS. Q. Do you think they wesid pay — as a mere firumcial 
question f — T'hey would cot p.sv to begin with ; cot in the 
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Panoh Jiabals certainly, as the people ore not accustomed to ilfn F. S. 
irrigation ; they would soon learn it ; there is a great market P. Eefy. 
for rice in the Panoh Alahals. __ 

99. Q,, (The President .) — ^They might be carried on as 
famine relief works P — Yes. 

100. _ Q. (Mr. Ibletson .) — In Gnjerat have they had any 
appreciable effect on the wells ? — Yes. 

101. Q. Snob an effect as to materially increase their 
yield P — Yes, 

102. Q. Supposing Government were to make a large 
tank in a tract in whicli there wore wells, • apart from th^o 
actual irrigation from the tank, would it exercise a material 
effect npon the prosperity of the tract through the wells P — 

Certainly; tanks sweeten the brackish water of the wells 
in Gnjerat, and in this way do increase the prosperity of 
certain tracts. 

103. Q. Would not the tanks be entitled to some credit 
in consideration of that improvement p — I am afraid that it 
would he difficult to estimate the amount ; there would be 
so many shades of effect. 

104. Q. It has never been done P — No. 

106. _As to wells, what estimate did you form of their 
protective value in the late famine ; how did they work P 
—As a matter of fact, they were very disappointing ; in the 
cold weather of the famine year they were immensely 
extended, but tho crops were very poor, owdng, the people 
said, to the ground not having been rained upon. 

106. Q. Their protective valne was not very great ? — 

No. 

107. Q. Does their supply deorcaso year by year in the 
case of prolonged drought? —Yes. 

108. Q. Were they very disappointing this year P — The 
rahi crop promises rather well ; bnt .us the water-supply in 
the wells is much shorter, the area will bo smaller. 

109. Q, On the whole, they do afford a substantial amount 
of protection P— Yes, especially as regards fodder. 

110. Q. Apart from the tahavi question, have yon any 
suggestions to make as to the means of stimulating the 
construction of wells by the people P — I don’t know of any 
means except tahavi. 

111. Q. As regards the rule of exemption from assess- 
ment, I am anxious to get your views ; it is of great 
importance to know how it works; wo have been told that 
tho people themselves have a certain amount of want of 
confidence in it ; what is your experience ; do yon think that 
is so P — No, I slionld say not ; I don’t think the whole of tho 
population thoroughly understands tho intentions of Gov- 
ernment, but they are gradually learning to undorsland, 

112. Q. Would a cultivator, who iiad made a w6ll and 
wlioso rate was enhanced on account of a rise in prices, realize 
th.it the enlmncomcDt was not duo to the well P — Yes, I 
think so; his neighbour who bad not madeffii well 'would 
ols ) have his rato enhanced. 

113. Q. Do you think that, ns a rule, Government doo.s 
arrive at the one object of exemption — tho sUmulation of 
private enterprise P — Yes. 

114. Q. How long has this policy been at work P — It was 
legally established on the revision of tho Code in 1830, I 
think. 

115. Q. (A/r. Muir-Machenzie .) — Was it not working 
before that?— It was then made plain In chapter and verse ; 

I should bo inclined to date it from 1836. 

lie. Q. (Mr Jblettov.)~Do yon think tho people’s 
knowledge of tho principle might date from 1886? — Yes. 

117. Q. Do you think tho number of wells has increased 
much more rapidly since 18S0 apart from famine years? — 

I cannot s.ny one way or tho other ; in any case 15 years is 
a short time. 

118. Q. Can yon toll ns any facts in support of your 
statement regarding the elimulalion of private enterprise 
owing to exemption P— I c.annot say. I have no statistic*. 

IIP. Q. A« regards tho effect on the ordinary rayaf, do 
yon think th.at he would make a well on promise of per- 
manent exemption, when he would not make a well on 
promise of exemption for 30 or- 40 ye.araF— I think it 
would make a great deal of difference, 

[Mr. Mnir-Msekonrie road out fignres relating to wells 
in Gnjerat and statid that from 1SSC-S7 to 1696-97 there 
had been a Tery small increa*?,] 

120. Q. Now in rcg.-ird to the qne'tion cf recommending 
certain I'cnscncic* nud libcraliticj in Order to rtiir.ulale 
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tho eonslniotion of wcUb, (incli ns tlio rfdootion of interest 
onlonns nnd remission of ntlvnnoes, some of wliicli yon 
yonrsolf Btippest; Uio cost of tlioso most of onnrso como 
ont of tlic pnbllo pnrsc. In Nortliorn India wo can recom- 
mend them on tito pronnd tliat, altlionch for a time Gorem- 
ment. will losn money, still if extra wells mo made after a 
period of exemption tbero will be a fiiiancial relnrn in tlio 
sbnpo of onlmncement of dircol rovonno ; in Bombay wboro 
tbo exemption is permanent tliere is no "snob prospect ; 
whatever is piven is lost for ever ; and except ns regards tbo 
general prosperity of tbe country fboro is no financial re- 
turn P— No, there is a considcrablo retnrn to tbo rayat, 
tboneb not to Government. 

321. <2. If yon mnko tbo rayat a present of the interest 
on a loan of Its. l.fiOO, yon tnko it ont of tbo poobets of the 
people of the rest of India. tVbat I wish to point out is 
that in one case yon pot a return bat not in the other, and 
that where tbo exemption is pormnnont it becomes more 
dilTicnlt to s^nort the mea.snres of leniency wliicb yon re- 
commend. Take a province in which the term of oxoroptinn 
is limited, say, to SO or 40 years ; would yon hare the 
exemption permanent or would yon grant tbo more favour- 
able terms as regards interest and remiasions; which con- 
cession do you think wonld have the pienter effect in 
stimnlating private enterprise P— Why not both ? 

122. Q. If yon could pet both, the oncstion is in which 
way wo should be more likely to stimnlato private interpriso 
in such a province ; whether hr the proposed mcngiires of 
leniency or by changing the SO or 40 years' exemption into 
a permanent oioinption P — It would depend much on the 
view i)f the individnal landholder. We might give him the 
choice between making his well with aid from Government 
liberally given with exemptions for a limited term, and 
making it without aid from Government with permanent 
exemption. 

12S. Q. Bo yon think a rednotion from G to 9 per cent, 
interest on lalcavi wonld actually induce a rayat to make 
wells P — I think it would bo a strong inducement. 

124. Q. Would it induce him to make wells when ho 
wonld not ordinarily make them ? — Yes. 

125. Q. Tour well protects (not very cffectnallv) 2 to 4 
acres in one year of drought ont of 30 ; is it worth the while 
of Government to purchase that amount of protection by re- 
mitting tbo inlere.st on taiavi loans for welIsP — The pro- 
tection in a famine year does not represent the total benefit 
by any means. 

126. Q. Ton think it wonld bo worth while on the 
whole P — Yes. 

127. Q. You say in Gnjerat a Jotifo will lend money for 
wells at 6 per cent. P — Yes, to a good substantial rayat. 

123- Q. (Mr. Mu!r-Maeien:!e.) — ^Would be do it in 
any district P — It wonld bo done in Surat. I don't doubt 
it would be done in Broach ; I am sneaking of pre-famine 
yeaTs.rtbe secnsjtybere is more valuable than in theDecenn. 

129. Q. It is not restricted to tbe patadars ? — It is re- 
stricted to a man of repute in tbe village. 

laO. Q. To large ' land-holders P — Not necessarily ; it 
wonld depend upon the character of the man. 

131. Q. Wonld a man Iiolding not more than 10 acres 
hove anv ohsneeP — If ho is otherwise a man of trust, there 
wonld he no diffienlty in his getting it j sometiuies a dania 
goes shares in the well. 

■ 132. Q. (Mr. Jhhefsort.)— Ton recommend recovery of 
loans by 20 lnstalm«nts ; it has been proposed in some 
quarters to allow £0P— I think that would he too much. 

133. Q. Wonld not the risif of the well failing, or turn- 

ing salt or falling in be a substantial danger to Government 
if it incressed tbe nnmbev of annual instalments to 60; the 
longer the period of payment, the greater the risks P — I 
don’t think it would be worth while to prolong the agony 
■beyond 20 years. . 

134. Q. You lay considerable stress upon the rigidity of 

recovery ; do your rules allow the postponement of instal- 
ments?- Yes. , . , - 

, 135, Q. Are the rules acted upon P— Yes, it mainly de- 
pends upon the good word of the village aoconntnnt, ^ ^ ^ 

‘ 130. Q Can yon suggest any way in which this rigidity 

■ conld ho tempered P — Nothing, except by niaking tbe in- 
stalments so small that they would not be felt. 

T37. Q. We fil'd complaints that tlie delay^in granting 
tat'avi caused by inqnirles as to solvency, etc., is one of the 
• serious ob.ieotions of onr sys'em ; are such inquiries neees- 
sary seeing that bv law tbe loan is tbe first charge upon the 
land P— Yes, I think they are ; Government certainly have 
, the right to supersede tbe hania, but I doubt it weald be 
■. wise or just. 


138. Q. You sav that yon hesitate to recommend a remis- 
sion wboro the well falls in ; supposing wo only gave remis- 
sions wlmro n well was conslrnoted on a silo approved by 
Government P— I don’t think that wonld work. , 

13!). Q. Supposing that wo bad approved of a site after 

a trial boring and that the well failed ?— Then there would 
bo good reasons for giving a romis.sion, but I think that 
would bo extremely rare. 

140. Q. Tliero is another suggestion that Government 
mipht only remit a portion of the ndyanccs P— I should 
ohjpol to that, as there would ho a question of how ranch it 
should be. 

141. Q. Does the absence of any tenancy right prevent 

tenants from making etc, P— The tenants don’t lay 

ont money ori the land. 

142. Q. Wonld not the old owners do it ?— If they are 
protected they do eomelimes. 

143. Q. Yon don’t think that the absence of protection 
operates so as to restrict extension P — No. 

144. Q. (Mr. Majaratna Mdlr.) — In reply to a ques- 
tion by Mr. Ibbctson, yon said that there was in tbe case of 
most of tbo tanks a surrender of assessment at the revised 
seltlomont and consequently the moral obligation on the 
part of Government to keep up these tanks has been re- 
moved or lessened ; so far ns regards those lands which arc 
still assessed as wot, is any reduction made in case tbe tank 
foils P — Upon npplioition of the bolder inquiry is made, 
and if the tank is found to bnve foiled, the assessment is 
proportionately reduced. 

145. Q. What nmonnt has been spent on the repair of 
tanks during the past 15 or 20 years P— I cannot toll yon. 

148. Q. The number of wells in your dirision has not 
very largely increased P — No, I believe not." 

147. Q. Might it bo duo to tbo present complicated sys- 
tem of inquiry regarding loans P — It might be dne to some 
extent to tbe oomnleiilics of tbe system, nnavoidably sc, as 
wo must be snre of some security. I don't see why there 
shonld be any undue delay at nil ; we are now beginning a 
now epoch in regard to tahavi for wbioh there was no 
demand before the famine ; .we ought to see a new de-' 
vclopment during the next few years; tbe system seems 
to bo as simple as it can very well be made ; a man asks 
for money, you moke a reference to tbe village officers and 
if tbo inquiry is satisfactory be gets it. 

148. Q. How long does it take P — It need not take a 
month ; sometimes it is the man’s own fault ; people have a 
habit of going the last day and expecting tbe whole thing 
to be done in 24 boors. 

149. Q, Yon slid you are not in favonr of granting re- 
mis.siiin of talcavx ; if special o.aoes are inquired into by 
Divisional Officer, wonld you still refuse to grant a remis- 
sion if bo is sstisfied that there has been no fraud and that 
the rayat honestly spent the money ? — I have a horror of 
special oases myself. 

160. Q. Do von think the Collector conld make the in- 
qniryP— The Collector is s very bard worked man ; cases 
for special treatment would be very frequent once that was 
laid down. 

161. Q. At tbe end of paragraph 13 yon say “these con- 
ditions are often absent.” Yon don’t refer to any diflionl- 
tiee in takavi ?— No. 

162. Q. With reference to what yon ray in paragraph 16, 
is there at present anything to prevent an ^officer carrying 
the money and paying it on the spot P— It is not a desirable 
thing to carry large sums of money about on account ;of. 
the fear of theft. 

le.fi. Q. Is there anything in the present rules to prevent 
an officer doing so P — No, except that 'there would be 
aoconnts difficulties. I don’t say tbey cannot bo overcome. 

164. Q. Have there been many cases in which iahavi, or 
a portion of it,, has been remitted owing to failure of 
wellsP— Not that I am aware of. 

■ 155. Q. Yon say in paragraph 20: “ The number of wells 
already in the country that lie nnnsed ia remarhable ” ; are , 
there any statistics to show tbe number of wells nnnsed ?— 

I am not aware if there are any. ^ 

166. Q. (Mr. Muir-Mackenzie .) — Is there any reason to 
believe that the water-logging wbioh has been observed in 
certain areaa has been proceeding more rapidly in recent 
yearsP— That is my impression. I cannot give any very 
definite grounds for it. 
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■157. Q. In your long eiparienca of Gajorat do yonknow 
whether there ha? been a large extension of water-log- 
ging ? — ^Yes, vre have heard a great deal more of it in 
recent years, especially in the Matar Talnka. 

168. Q. Yon attribute that to the silting up of the 
rivers? — Yes, chiefly the Sabarmati; it has become very 
mnoh silted up during tho past fifteen years. 

169. Q. 1 understand from your memo, on tho Ankle- 
ehrar report that yon fear the silt would boat all efforts to 
drain it P— Yes. 

ICO. Q, J3nt do you think that tho drains which have 
been made have not oven temporarily mitigated the evil P — 
I have no doubt they have temporarily mitigated the evil. 

IGl. Q. Are yon able to say whether it would be^ a long 
time before the effect of tho drains would bo neutralized P— 
It would be some time but not very long. 

162, Q. Have you seen any of these lands in which sur- 
face soils have been injured by drains?— No. I have heard 
of them. 

163. Q. Ton cannot say whether the injury oitenda over 
a largo portion or tho whole of tho drain P — I cannot 
say. 

1C4. Q. Ho yon consider that tho rayats are likely to take 
up considerablo sums ns. advancos on their joint respon- 
sibility for tho purpose of digging tanks or improving old 
tanks P— No, 1 have never seen any signs of it. 

1G6, Q. Yon don’t think tho pooplo are good judgesas to 
sites of tanks P — No. 

100. Q. Would they make greater mistakes than as re- 
gards Wells P — They would be much less cxuusablo mistakes. 

187. Q. I thought you said they were good judges as re- 
gards wells P— Yes, they aro good judges, but not as good in 
tho matter of tanks. 

. 168. Q. Yon any in paragraph 8 “ tho people would cer- 
tainly not take canal water in the black soilcountry between 
the Tnpli and tho Mahi rivers or in tho west of tho Ahmnd- 
nhsd district. It would also be superfluous in laud so re- 
tentive of moisturo." Would it bo suporfluons in a year 
of drought?— No; in snob a year ns this it would bo 
superfluous. 

1C9. Q. What about 1899 P— Of course that was differ- 
ont; it would bo sunerfluous this year when the cotton 
would have doiio oicollcntly had it nut boon for rats. 

170. Q. Would it not nay to snbstitulc rioo for cot- 
ton cultivation P — I don't think yon would gain anything 
by that. 

■ 171. Q. Does rice not pay better Ihau cotton P— It may; 
but 1 don’t think you would gain anything by substituting 
rico for cotton ; they aro both valuable crops. 

172. Q. On tho other hand, there would bo this advanfntre 
that ennid water would bo availnhlo in a year of cztremo 
drought without any loss to tho people? — i’ee, no doubt 
tho question is whether it would bo a gain to Government 
in ordinary years. 

173. ft. If rioo is more valuahlc P — It is fully ns value- 
able. 

174. Q. It might pay a moderate rate P — In an nvenigo 
year rico is grown on tho understanding tiint there will bo 
enough rain to mature it. 

176. Q. Still tanks aro a good protection p — Tanks aro 
chiefly intended for years in which tho rains fail, bat 1 
don’t think tho raynt would pay Ks. 7 for a last watering; 
it is a question 1 have di-cussed with men who ought to 
know what tho royal wonldhe willing to pay foreitra water 
from tho canal. Some say ho would take water from the 
canal in any case. I should not have thought aa myself, 

178. Q- It is ndinitted that salt water is uscfnl for certain 
crop-, such ns barley ? — Ye.'. 

177. Q. It was s.aid yesterday that in cert.aln barley 
tracts St might be dan^roua to sweeten wells? — I fhonl'd 
not be inclined to go to far. 

175. Q. Yon say in paragr.sph C ipcaking cf irrip.at!on 
tanks “ their necessity is based on the fact that in pro- 
i>.ably 3 years cut of 6 the early rainfall sutTicei for sowing, 
Irsn’tp'aciting and btinglog the rice rlnnU forward, but 
falls at the last when stater ts needei to nvstnie them." 
la it to be inferred fnim this ftatement th.'.t in 3 years 
cut cf 5 t j.*< it an ultfr fillurcr— Perl^aps 2 yesn out of 
5 weald be *.afcr ; in 2 tears cut cf 5 rice crepi col pro- 
tected by tauVs are a failure. 

179. Q. Eao Bahadur Bhtabljii hat Mlimated lie area 
ttarwteeted at two-thirds and that fails?— Yes, p-rlap* if 
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n rayat conld ssenre a good crop in 3 years out of 6, it womJ 
be enough for him. 

180. Q. With regard to tho repairs of tanks, yon would 
he glad to see this 10 per cent, contribution altogether 
abolished P — Yes. 

181. Q. In a memo. I have obtained from tho Public 
Works Department I find that in this division thcro aro 
estimated to be 1,178 tanks requiring repair ; tho cost is 
estimated at Rs. 5,30,000; and a suggestion is before tho 
Govcmnient that these repairs should he cxecntoil syste- 
matically tiironghout theporiod of 30years ; would ihnt suit 
tho. case or would yon prefer that tho period should bo 
materially sbiirtcnefl? — 1 should prefer 20 years; I under- 
stand that tho tanks silt up in that lime. 

182. Q, Now that it has been definitely ascertained that 
these 1,178 tanks require repair, would it not bo advisable, 
in yonr opinion, to concentrate famine labour upon these 
tanks P — Yes, that has always been in my mind, 

- 183. Q. (Mr. Ibhetson .) — Is tho sum of Rs. 6,50,000 
annual or spread over 3t) years P 

Mr, Muir-MacTcenzie , — That is tho total amount. 

Wilness. — I believe the reason why more has not been 
dono is because they are small works and there is a general 
objeotion to small works. 

184. Q, (Mr. Muir-Machenzit ) — The fact of tbeic 
being small works would not make it impossible to take 
them upas works of famine administration P— It would 
certainly be more difiicnlt but not impossible. 

186. Q. Would it require much rovision of tbo existing 
■programme ?— No, in tho programme a number of works 
aro clubbed together. 

186. Q. With rofcrcnco to what yon say in paragraph 8, 
the whole question of remission of lanJ rovenno is under 
the consideration of Government; is it not? — Y'es. 

187. Q. Dp to the last cycle of had years do yon think 
the people have found serious difliculty in p.aying their 
rico assessment?— It must have gone very hard with a man 
who lost tho whole of his crops. 

168. Q. Has there been any difliculty in getting it ont 
of them P— No, his lend is too vahiablo to risk and ho could 
always roisc the assessment from tbo totiear. 

189. Q. With regard to what you say in psrngraph 13 
about wells, your general view is that oalya suostantial man 
will come foiward and execute works likely to pay, hut docs 
not tlio general urgumenl you have used miliiatc against 
the giving of water cheap by Govornmenl; at least by tho 
largo system of canals as in Northern India? — As 1 under- 
stand, the canal water is laid on the ground by natural 
flow almost invarialdy ; the cansi rate would not be much 
more tliau the eqnivolont of tho labour of lifting water thus 
saved ; in tho case of a well tho cultivator lias to inenr 
hc.avy expenres, quite opart from tho Cost of sinkiug ; that 
is, bollocks and labour. 

190. Q. I understand that you prefer tbo system under 
which the cultivator ivill get his waterdearP— I look upon 
tlial 83 o check against injudicious irrigation to which I 
attach the grcolcsl imi'Orlance. 

191. Q. Snpwsing the advantage to tho land from_ the 
water to be equal, would you prefer to soo land in Gnjcrat 
irrigated by wells rather than by canals P — In Gujerat 
ccrlainly. 

192. Q. I boliovo you strongly approve of tho grant of 
ial'avi liber-illy in the early slogcs of famine for kacheha 
wells P — Yes, 

193. <J. Would the end of October be too tarly if rain 
has failed by the end of September?— No. 

194. Q. Do yon think the peojdo will again become back- 
ward in taking tahavi when good years return? — I cannot 
say ; tho low rate of interest charged by the lania may be 
an ot'slacle ; that is one argument lor lowering our rale. 

193. Q. You have augge-ted that Governmeut shonid 
take prcesnlions to find out whether, by boring, a well is 
likely to sneofed : woull the r/atn cnllect-d hr the Saivey 
Drianment be of cu.iiderable ever — They might bs of 
some general n*f, hut bcrir.g cn the ej et is tho only thing. 

IPG. Q. Woold draiuscf, in roar c; ir.ian, he tn tffreliTs 
remedy fersaH efit'-tiacerce or Jetericrathn cas.i'd hr tirer- 
irrigation? — 1 think that is the gent.-ally accepted Tj:vr; 1 
knew colhit.g al’oot it mvielf. 

197. Q. Yoa said a iznia often rapp’ies the cntal 
a wtU and lsV« a share ef th'' yroierc ; tto-jU it not f-o 
tdragiagerus for Gc'rrm:mr;.i to eapp’.j the cspiti! far the 

u £ 


Mr. F. S. 
P. Zely. 
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take instead the Soja^^at assessment P— I don’t 
P. Lely, ^60 wily sliould not be done. 

— 198. Q. You have no objeotion to seeing it offered P — ^No. 


199. Q. Yon don t think it would create mistrust, as 
engendenng the idea of enhanced assessment?— Not, if 
properly managed. ^ ' 


Mr. J. 
Mollison. 


Mr. J. Moulison, M.R.A.C., Inspector-General of Agriculture in India. ■ ' 

{Surat, 10th December 1901.) , - • 

Letter from witness to the Chief Secretary to Government, Revenue Department, Bomhav No 21 Pnteit 

the 16th November 1901, , ■ ,uaea 


In reference to your No. 2282, dated the 26th October 
1901, Famine Department, I have the honour to offer the 
following remarks on eirtonsion of irrigation throughout 
the Bombay Presidency. 

2. During 11 years’ -work in the Presidency I have 
gained a fairly^ aepurate knowledge of the agricullmnl 
conditions existing in each collectorate. 

3. In the following Note I refer separately to agricul- 
tural conditions and laoilities for successful irrigation as 
they exist in (A) Gujerat, (B), the Deccan and Southern 
Mahratta Country. I do not think it is necessary to in- 
clude in the inquiry the Konkan, Kanara or the Southern 
talukas of the Surat district. In these tracts the rainfall 
is generally so heavy and assured that rice is the staple 
crop. There has in these parts occasionally been partial 
crop failure from scant rainfall, but there is much more 
pressing need of extended irrigation in other parts 'of the 
Presidency. 

4. In Gujerat the soils vary considerably in character. 
Some of the soils can he successfully iirigated ; others can- 
not. 


9. Inthe^wheat and cotton growing parts of Ahmadabad, 
also m parts of the Panch Mahals and Kaira, the soil is 
black or mixed black. It varies considerably in depth and 
character. The substrata also vary. Below the black soil 
may be found light-coloured argillaceous layers more or 
less concreted with lime and consequently more or less 
impervious to water. These combinations of soil and sub- 
soil when impervious are not well suited for successful irri- 
gation of the ordinary crops. In the black soil.parts of 
Ahmadabad the rainfall is usually light. There are, how- 
ever, a good many situations where rice beds assisted by 
tank irrigation have been successfully fonned and there is 
probably considerable scope for extension and for further 
protection either by sni'all tanks or wells. 

10. In the Kaira and Ahmadabad districts , there are ' 
certain salt lands existing in some places in patches ; in 
other places In more extended areas. Wells constructed in 
such araas have usually brackish or salt water useless for 
irrigation. After a year of drought in these salt land areas 
.well water, which is usually slightly brackish, may become 
intensely so. 


6. In considerable portions of Ahmadabad, the Panch 
Mahals, Kaira and in adjoining Baroda territory the soil is 
deep alluvium. It varies in character from a light sandy 
loam to a stiff loam. These alluvial soils extend to a depth 
of 40 feet or more, often without any change in character 
or consistence. The older existing wells usually hold 
an unfailing supply of water. The water in some wells is 
sweet J in others brackish. Wells with sweet and brackish 
water are commonly found very close together. The water 
from brackish wells is specially suitable for tobacco, but it 
may not be so salty as to be unsuitable for other crops. 
The initial cost in determining whether a well is likely to 
yield sweet or brackish water is small. 

6. In these alluvial plains there is considerable scope for 
extension of successful irrigation from wells. Such ex- 
tension would require net only large initial outlay, but 
large recurrent expenditure, because the wells would be costly 
in construction and the permanent water level being low, the 
cost of raising water would be high. It is certain, however, 
that the average cultivator in these parts before the last 
famine was tolerably well circumstanced. The Chaiotar 
villages of Kaira and of Baroda territoiy are_ probably as 
fertile as any in India and the average Kunbi cultivator in 
them has or can provide sufficient labour and manure to 
do full justice to any extended scheme of well irrigation. 
In the famine year (1899-1900) the cultivators of these 
Charotar villages, as also genenally throughout the alluvial 
plains of Northern Gnjerat, helped by small takavi ad- 
vances from Government, set themselves to dig kacheha wells 
in largo numbers. The cost of digging through the soft 
alluvial soil was trifling. A takavi advance of Rs. 26 or 
Es. 30 was sufficient for digging a well and for the leather 
bag, rope and other fittings. The perpendicular sides of 
these kachcha u ells were vei y solid, and it was exceptional to 
find a kachcha well falling in during the fair season. 
These wells were, of course, , useless utter the following 
monsoon. Many of them gave a full supply of water 
throughout the season. One year of the drought does not 
materially lessen the supply of water in good wells in this 
tract, 

7. It is not poBsiblo to dig kachcha wells so successfully 
in black soil or mixed black soil tracts, because the welft, 
after use for a short period, have a tendency to fall in. 

8. In the alluvial tract of Northern Gujeiat thero are a 

good many low-lying situations which are suit.iblo for rice. 
The X'os*ti°o hands round the rice 

beds, but the rainfall is usually insufficient for rice and 
without artificial means of irrigation for two or three water- 
ings towards tho end of the season the crop is precarious. 
Such irrigation is obtained to some extent from wcllf, also 
from tanks. Greater protection by tanks or wells is re- 
quired particularly in tho moro cxtoiisiro rice areas, ns, for 
ilistance, in the Mehmadabad talnl.a of the Kaira district 
lind in the western laluk-as of Ahmadabad. 


11. Pakha built wells of ordinary, depth and capacity 
generally fhroughont Northern.Gn jerat cost Rs. 1,000 to 
Es. 1,500 each and large wells capable of working four lifts 
(kos) much'more. The deep alluvium of Kaira and Ahmad- 
abad, particularly if sandy in character, needs water very 
frequently and a single kos will not irrigate more than two 
acres. Gnjerat wells are, however, nsnally capable of keep- 
ing two or more kos at regular work, ■ 

12, In the famine year (1899-1900), altbou^Ii.tho general 
area under irrigation in the Presidency doohnod, tho wcll- 
ii'rigated area increased by about 100,000 acres. More .than 
three-fourths of this increase ocoorred in Kaira and Ahmad- 
abad, altliongh the water of many of the old wells in tho 
black soil parts and'in salt land villages became too salty for 
irrigating crops. Tho rico areas were largely unsovrn and 
ths tanks throughout these districts dried up. I can from 
pisonal knowledge soy that the fodder produced fiom well- 
irrigated crops throughout Northern Gujerat in 1899-1900 
w.as tho mc.ans of keeping alive many of the cattle which 
survived the famine. Tho value of onltivatron of tlrrs kind 
in producing food for mon and beast, in providing useful 
homo labour and in keeping people off relief works cannot bo 
lightly discounted. 1 believe that a pakha well could, with 
advantage, bo coristrncted in every position occupied by a 
kachcha well in tho late famine and in thousands of other 
favourable positions throughout the alluvial tracts of North- ' 
ciTT Gujerat. Such wells would bo uncommonly- nsofnl in 
an ordinary season and in a year of drought or famine 
would provide water sufficient for very exterrsive irrigation. 

13. In tho famine year it was possible to irrigate from a 
lwo-1-os well three crops on threo different areas covering 
altogether 10 or 12 acrc.s of. ground. Tho tlirco sncoosdvo 
crop.s in Northern Gujerat wore oidinarily Sundhla joicar 
sown ia September, wheat soVrn in Novemhor-Docomber and 
Snndliia or Chino (Panicum miliacoum) sown in .March- 
April. The grain of Sundhia is of trivial value, but tho 
fodder is very lino and nutritious, and a fair average crop 
produces about 6,003 lbs. of dry fodder per acre. A good 
crop of iriigated wheat in Gnjorat yields over 2,000 lbs. of 
grain and 2,600 to 3,000 lbs. of straw per aero, but owing to 
lUit wheat is a risky crop in Gnjorat. Tho hot weather 
crop of Sundhia docs not on an average yield so heavily os 
tlie earlier crop. Thero was no dcartli of mamiro in the 
famine year, because it was not required for dp' cropcultiva- 
.tion. Tho whole supply of tho year was available for well- 
irrigated patches and the crops produced wore onormoius. 

14. Throughout Broach, c-veepting tho alluvial belt 
along the Tapti and the sandy bolt along the coast, tho soil 
is deep black cotton soil. On such land rico beds Iiavo l»ccn 

successfully formed under village tanks and more could bo 
formed. The soil is entirely nnsuitablo for the culdvajicm 
of other crops under well or canal irrigation, because it is 
extremely deep and ictcntivo of moisture and the iubstrala 
aro impervious. 
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15. Tho Boils In tho nortliorn colton-RTOTving talulw's o£ 
the Smnt OoUootorato are more vnriahle, Thoro nvo Iho 
rich nllnvinl bhata soils •vrliich fringe (ho Tapti nml cxlcii- 
sivoly gro^T v.nluablo mvclcn crojis nndcr irrigation from 
sliallovr wells. Througliont the district thoro are a number 
of g.irdon villages with considorahlo areas of alluvial «oil 
somewhat simil.ar iobhnta. These grow n_ great wiicty of 
■raluablo garden crops nnder well irrigation. Qouerally, 
however, tho soil in tho northern taluhas of Surat is deep 
and black and chiefly grows drr crops of cotton andyoicar*. 
In p.arts tho soil is more mired in character and in such 
phices well irrigation is extending. I refer in particular to 
clay loam (kali besar) soils adjacent to tho alluvial lands of 
garden vilhiges. Such mixed black land has oitcnsivolj' 
besn brought under well irrigation since Itevisioii Survej-. 
Tho reasons aro that tho land is suitablo for iriigation ; the 
occupants arc men of means and now enjoy assurance of 
tenure at a fixed rent for a definite term of years. On this 
class of hand there is scope for extension of irrigation — 
perhaps also in tho Sntat district on mixed black roil of 
heavier ch.ar.icter, but there are certain risks in constructing 
wells on Buch hc.avicr land which ought to bo n-ferred to. 
It is uncertain whether a well, when constructed, will j-lcld 
Bweet or bmeki'h water. Water which is sweet early in tho 
season may turn brackish during Iho hot weather, llrack" 
Ish water for irrigation deteriorates temporarily or nerina- 
nently mixed black Boil and on any sail is only suitablo for 
certain crops. In tho black soils of tho northern taltitas of 
Surat, ns in Broach, more tanks for rice irrigation cotild 
with advantage bo constructed. 

16. In paragraph 4 of the memorandum of points to ho 
considered by tho Irrigation Commission there is a qno,4ion 
of ntilizing the waters of tho Nerbudda, Tapti and Sabar- 
mati. Tho waters of .the two former rivers could only in 
Gujerat be diverted to irrigate black soil nrca.s which aro to 
a very largo client quite unsnibblc for irrigation. The 
waters of tho S.abarmati or any other stream which flows 
through tho alluvial plains of Northern Gujerat would bo 
cxlroroely useful lor irrigalinn, provided ihc lands irri'g.ablc 
consists of light or comparatively light alluvial soil ; but if 
this proposed system of iiTigation is carried through tho 
low-lying black soil rabi areas of tho western talnkas of 
Ahmaflabad, it is almost certain that tho rc.sulLs would 
be nnsatisfnctory. 

17. The information given in the foregoing iwragraphs 
in reference to tho various districts of Gujoiat indicate that 
considcmhlo extension of irrigation is pmclicable. 'there 
arc, however, risks wliich must be kept well in riew. 

18. In parts of tho Deccan and of tho open plains of tho 
Southern Jlahiatta Country tho water in the wells got so 
low in 1899-1000 that irrigation was intermittent. This 
w.as not the result of ono season of drought, but of several 
Ec.asons of Bcaut rainfall. The famine year 1890-07 caused 
extreme drought over tho greater part of tho Deccan, and 
the more open plains of tho ICamatak, still in these parts, 
in that year, tho wells held sulficicnt water for very exten* 
Eivo irrigation. There wss then considcrahlo activity in 
construcling new wells and in deepening old wells to in- 
crease tho water-supply. Largo portions of the Dcccan and 
tho Karaalak are extromoly liable to Bcasons of drought, 
hut it is difficult to believe that tlicso part- will again Iiavo 
a succession of smsons so disastrous as those which began 
with tho famine of 1896-97 and culminated with that of 
1899-1900. During that period in places tho water in tho 
wells got so low that even drinking water became scarce. 
StiU statistical figures show that excepting Poona and Shola- 
pnr there was in 1899-1900, a considerable increase of irriga- 
tion under wells in all districts of the Deccan and Kamatak 
as compared with the year before. In these districts tho 
protection afiorded by wells against drought is, in my opinion, 
much more Eatistactory than that afforded by tanks or 
larger irrigation works. After years of scant rainfall tho 
tank and canal supplies fail just when tho water is most 
required, and it can bo put in ovidonco that some at least of 
those larger irrigation works aro not an immixcd blessing 
in other respects. I can call to mind several inquiries whioh 
tho Bombay Agricultural Department was asked to institute 
in recent years regarding damage done to land by tank and 
canal water in causing water-logging, salt effloi-cscence, etc. 
Considerable damage has been caused by reli nnder tho 
Nira Canal. Tho Manjri and Mundwa sugarcane area has 
been flooded to excess by the Kliarakwasla Canal for a 
n umber of years, k good deal of land which was formerly 
cultivated has by excessive water-logging been converted 
into swamp and owing to unhealthy conditions . produced by 
wetness of soil. - The crops of cane now grown are not 
nearly, so good on an average as they wore 6 to 10 years 


ngo. I can, it questioned by tho Commission, givo dolaitod 
reasons for these failures and for other failures of irrigation 
works throughout tho Dcccan and Jfarnatnk. 

10. Tiiero are various reasons wliy irrigation from wells 
cannot bo indiscriininatoly oxlondcu. Tho cost of raising 
water from a depth of 25'^or 30' os in tlio Deccan is heavy 
and isjjarliculany so from tho deep wells of Gujerat which 
rnngo m depth from dO to 60 feet. This cost is so groat 
that only a yoorf well irrigated crop can pay. A good crop 
under ordinary circumslnncos can only ho produced if 
heavily manured, carofiillj- cultivated nD(f regularly watered. 
Tliie nccessixrily restricts tho area which can ho successfully 
irrigated from wells to sucli situations ns liavo at reaeon- 
ablo depth tolerably certain supplies of suh-soil water in 
ordinary Ecnsons. It also restnets tho cultivation of well 
irrigated crops to cuHivnlors in easy cireumslnnccs, to men 
who linvo tho means or tho credit to provide sufficient 
inannnl labour, sufficient manure and sufficient work cattlo. 
Perhaps it would lie po.ssiblo for a few years to grow on tho 
very rich nllnvial soils of Gujerat successive unmanurod 
crops which would pay, but such practice would cause soil 
exhaustion in a very short iieriod in ordinary Indian soils. 
Vahinblo crops grown under wells must necessarily bo 
watched by tho owners. Theroforo it is not likely that such 
cuUivnlion will extend far from tho villago sites. 

20. Irrigation from a tank or aomil is cheaper than from 
a well, but with any system of imgation hc.avy applications 
of mannro and specially careful cultivation aro necessarily 
required to givo profitahlo results in average seasons. In 
yc.irs of absolute drought waterings as required would, 
however, without manure or special tillage, bo extromoly 
beneficial on suob land as is suit.ablo for irrigation. 

21. I bavo stated certain circumstances which will ro- 
slrict the sncecssful extension of any system of irrigation in 
the Prcsidenc}'. In my opinion tho chief restriction to this 
or any other ngricultuml improvement will bo found in tho 
largo and general indehteilness of the agricultural classes to 
tho Banins. I see no hope of special agricultural advance- 
ment in tho Bombaj’ Presidenoy until tliis incubiis of debt 
is removed. It practically p.iralyscs every effort towards 
improvement. 1 would be prcjiarcd to recommend that 
Government shonld once for all liquidate tho debt in some 
fair and re.asonahlo way and make it impossible afterwards 
for the cultivator to borrow on tho security of bis land. 
Then it would bo impossible for liim to waste liis substance 
in useless caste ceremonies to tho extent that bo docs now. 
There is no doubt tliat tho general outturn of crops in tlio 
Bombay Presidency is in ordinary years very soriously 
alfcctcd by the indebtedness of tlio cultivaturs, because they 
arc not in a position to cultivate to tbo best advantage. 

22. Throughout tlio Presidency generally tho oldest well 
ULiy generally be said to occupy tho best positions. This 
indicates on behalf of tho people an intimate knowledge of 
the most favour.ahlo conditions for successful well irriga- 
tion. In thorolling uplands of tho Deccan and Sonthem 
Mahratta Country (excluding tho red latcrito soils in tho 
west of Bolgauin and Dharwar), it may ho definitely said 
tlmt the most favourahlo positions for wells are the bottom 
lands comsisting of mixed black soil 18 " to 4' deep overlying 
muram with uncliangod trap still lower down. Those sub- 
strata aro pervious to water and sccui’o natural di'ainngo — 
very important considerations when land is continuously 
irrigated. Tlicrc aro throughout tho Deccan and Southern 
Slabrutta Country very numerous situations where wells can 
still with great advantage bo constructed. Fringing the 
most important rivers of the Deccan and Southern Mahratta 
Country-, such ns tho Tapti in Khaudesh, tho Godavari in 
Ahmadnagor, tho Krishna in tho Southern Mahratta Country 
tho soi! is deep black. It gets sodden and wot in the mon- 
soon. It is extremely retentive of moisture. It is not 
pervious and therefore like tho deep black soil of Broach is 
unsuitable for growing irrigated crops. Such lands are 
specially suitable for dry rabi crops. 

23. The best wells in tho Dcccan and Soutbem Mahratta 
Country keep two or more motes (leather bag lifts) actively 
at work in ordinary years. A single mote will from a good 
well of moderate depth irrigate 3^ to 4 -acres of suoh crops 
as require light irrigation, e.y., wheat, onions, and 2 or 
acres of such crops as require much water, e.ff., sugarcane. 

21. In tho 1899-1900 famine year tho area under well 
irrigation in tho Presidency was considerably extended 
through takavi advances for constructions of kacliclia wells 
and for deepening and repairing old wells. These advances 
were not so serviceahlo in tho Dcccan and Southern Mnhratta 
Country as in Gujerat. Special officers wore employed to 
deal with applications for takavi, but could not complete all 
inquiries- in tho Deccan and Southern Alahrntta Country 


Mr.J. 

Mollison, 
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JUi'.'J. Boon enough to make the advances Berviceahle.- ■ If takes 
MoUison. some time to sink a well through hard trap in the Deccan, 

In a famine year the water level is lower than ueual and as 

the eeason advances gets lower day by day. Sabi irrigated 
crops can only he sown seasonably during a certain period. 
It is therefore practically useless in a famine yrar to give 
takavi for wells except for deepening after November- 
December. 

26. It may be inferred from the last paragraph that 
I advocate the need of liberal takavi advances in ordinary 
years rather _ than in famine years for well construction. 
Preliminary inquiry, which must take time, is necessary 
before takavi can be given safely for wells. This inquii-y 
can only properly be made by experienced practical men. 
A man with sufficient knowledge of all the circumstances 
connected with successful extension of well-irrigation would 
have no difficulty in disposing of numerous applications in 
a short time. He could take district by district, and to 
begin with sanction advances only to tolerably well-to-do 
cultivators and by preference select the more favourable 
positions. An experienced practical man with an intimate 
knowledge of native character if put on special duty would 
in a single season be able to dispose of many applications 
if he took up district by district in a systematic way and 
thoroughly exploited each. He would be handicapped in 
his work in an intolerable way if loans when sanctioned are 
not promptly paid in fuU. Such loans would be more freely 
taken by the people if the present 6 per cent, rate of interest 
was lowered. It is currently beueved that the takavi 
system is unpopular because controlled to some extent by 
subordinate Government officials who for personal gain 
make a substantial deduction from each loan. 

26. Complaints are made that successful applicants for 
takavi do not always spend the loans in the manner con- 
templated by Government. If it can be proved beyond 
question that loans given for well construction are generally 
misapplied, then I think Government should undertake the 
construction of wells in the same way as any other irriga- 
tion work. A cultivator can construct, a well cheaper and 
probably as well as by Government agency, and it is pro- 
bably preferable that he should himself undertake the 
work, hut it may be found necessary to employ Govern- 
ment agency. In that CMe I urge that the occupant of the 
land should have the option to cart all material and with his 
family do all digging and rough work requiring ordinary 
labour. The value of such work at ordinary hiring rates to 
he deducted from the total outlay, the difference should^ be 
a burden on the land recoverable like assessment — principal 
and interest to be repayable in easy instalments spread over 
a long term of years. Government should bear all loss if 
the well fails to provide a full supply of good water at a 
reasonable depth in a year of average rainfall. 

27. Under existing conditions the administration of the 
takavi system', the agricultural development of the Bombay 
Presidency, and the general efficiency of the Revenue 
Service are greatly hindered, because the men employed in 
the Subordinate Kevenne Service are not properly trained 
to their work. This will soon in part be remedied. As 

bearing on existing inefficiency I 
• Paragraphs 28 to Si. follo^ying note * before the 

Famine Commission, which I do not wish to modify in 
any degree • 

"28, I feel strongly that the Bombay Subordinate 
Revenue Service would be considerably streng- 
thened if recruited more extensively by agricnl- 
turally trained men. The rules regulating the 
work of Circle Inspectors, District Inspectors and 
Superintendents of Band Records and Agriculture 
clearly contemplate that such officers should have 
special knowledge in agricultural and survey work. 

It is clearly laid down that Circle Inspectors shall 
watch the season in their circles, and detect as 
early as possible signs of crop failure and coming 
ffistress. They must watch fluctuations in prices, 
the conditions of the people, cattle and crops, the 
supply of drinking water, diseases affecting _mjrn 
and^beast They are required to study the varieties 
of crops and crop mixtures, rotations, cultivation, 
manures, crop diseases and blight ; also to estimate 
outturn in annas. They’ must check returns of 
population and agricultural stock, village estimates 
of areas under different crops, also irrigated dry- 
crop and doublcd-cropped areas. The Cirolo Ins- 
pectors must further he educated in survey work as 
measurers and otherwise, 

‘‘29. The District Inspectors and Superintendents 
of Land Records and Agriculture exercise a superior 


check on the work of Circle Inspectors. Statistical 
and other returns are passed on by Circle Inspec- - 
tors through District Inspectors, Mahalkaris, 
Mamlatdars, Assistant CoHecters and Collectors to ■ 
the Director of Land Records and Agriculture, for 
compilation. 

“ 30._ It is,_I think, certain that approximate accuracy 
in agricultural and' Statistical village returns can 
only he .secured if supervised by .agriculturally 
trained men. At present the Circle Inspectors in 
the Bombay Presidency, who do the most reliable 
work, are, I believe, old survey men, who, owing 
to the winding up of the survey, have been com- ' 
pulsorily retired from that department. They were 
trained in that department to active out-door work 
and to appreciate in a practical way agricultural 
facts and operations, and as Circle Inspectors such 
training has been found valuable. 

“ 31. It is unlikely that agriculturally trained men will 
accept Circle Inspectors’ posts of Its. 26 per 
mensem unless they can by ordinary promotion 
and good work rise in time to he Mamlatdars. 

I do not suggest the neccessity of special promotion 
for any agriculturally trained man. At the same 
time there can he little doubt that such men as 
show special aptitude and reliableness at work 
would have more or less of a lien on such posts 
as District Inspectors, Price Inspectors, Superin- 
tendents of Land Records and Agriculture, and 
in responsible posts in the Department of Land 
Records and Agriculture. The clerical and super- 
vising establishments controlled in his own office 
and on Government farms by the Deputy Director 
of Agriculture should be recruited from agricul- 
turally trained men whose prospects of promotion 
should not he inferior to the prospects of men who 
join the Revenue Service. 

32. It is necessary to explain the term ‘ agricultur- 
ally trained '. The Bombay University gives a 
degree in agriculture. The syllabus has recently 
been revised and the pass test stiffened. In order 
to gain the degree a thorough practical out-door 
or field knowledge is now fully as essential to the 
student as hook or class-room learning. The 
course extends over three years. A student must 
pass the Previous Examination, which is a higher ' 
test than Matriculation, before he can enter the 
agricultural course at the College of Science, 

Poona. This preliminary test is the same as for 
students who go up for other University degrees 
and is a guarantee of sound general education. 
Afterwards the agricultural student must pass 
three University examinations. The first before , 
he can pass to the second year’s course, the second 
before he can pass to the third year’s course, the 
third in order to get the degree. The practical 
training can adequately be given at the Poona 
Government Farm (on which are residential 
quarters for students) and by excursions. As far 
as possible object lesson plots are arranged 
annually to familiarize students with numerous 
field and garden crops of the Presidency and the 
conditions under which they are successfully grown, 
and further to illustrate, practically in tho field, 
the olasa-room teaching. 'There is'a complete col- 
lection of indigenous agricultural implements at 
the farm and an excellent museum collection of 
agricultural and economic products at tho College 
and in the Director of Agrioulturo’s office. The 
teaching staff and equipment at the College of 
Science are sufficient. 

‘‘ 33. The Bombay Govemmont has ruled that in futuro 
agrioultural degree-holders shall gain admissions . 
into the Revenuo Service on precisely tho same 
footing ns other University degree-holders. The 
effect has been that tho agricultural classes at tho 
College of Scionco have revived. They had 
dwindlod to a single student in 1809. Twelve 
joined in lOoO, and I understand that 13 now 
students have joined this month (January 1901). 

Poona will bo a centre of training for otlior pro- 
vinces ns well as Bomba)', and 1 nrgo the need of ti 
genera! ruling regmUng tho omp!o)'jnont of such 
men in all provinces and particularly^ in (ho 
Department of Land Kccords and Agriculture. 

In tho latter Department, even in Bqmb^'tno 
prospects of graduates in agriculture are mdctoito. 
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•■ni. I stroiiply Cirilinnn. nffcr 

tliPV nw. MV. nvroi- mvlM-lm'f in Hie oosmtr.v. lio 
fcn! to ttie Hv'i’iity Ttinvlnr of Aiiricnlturo durin}: 
llio inoi\«iion in I’oonn for tvo niontlii to l>o l.inclif 
f.imr'.hinp n'prNlinsr Hio rriii«. tlio imiilenicni", 
liio foiU, the imUIi' niid iron.'rnlly rovsnUofr tlie 
ncrid'linr.il oon Vition* of tl-.o rri'Mletirv, 1 nm 
jiurv tticy w.ild I'md micfi l*'nr!iinp vnliinVle offer* 
•\nnl< in onlitury district rontino worV." 

55 . It in iiTit^^iUde to ftoto, cxct'j'l in p'neml fcnns t 1 :P 
inrr«v'i' of yrivfr.''' oVt.iinixl liy ttio votioii" oyfietm of 
in-’i^vtion tKwnplio-.it the IV'idrncy. TIiO roiulltimi!! 
vorv ottn'mclv Wlro'cn dislrir!« o" ri'iMV.l* Hie kiiidit nnd 
rtiioo of rropt.' trliiHi r.on l>e niiwiifnllr prown. m n-pirtfi 
nvailnide Fiirrlion of nifltitm'. o' rvpr.nf’ llio ndciumr-y or 
rro.-ar'oi'sno^j of vrstcr-MV!''.''- n.-toM oo't of 

.•1001010!: irripstion ; tlirrvIoiV tlso qiic'dion of rrofife o-in 
cnlv I'O prnfmli'ol. I nm t'o.Twf to dimiM ornllv ttio 
ror’ditiooi ro< tlicy cxH in tlie vnrina« dNirirte of tlio 
rn'si.lfnry. 

SG. It c-m I-v pv.t in frulrn-o tV.nt lV.e_ itnj'l'ly of water 
in cii«tinp w-.'lls !is< bf^n ron'idrmldv inirrOrol in year< 
of dronpM. bv deojvninp nnd by I'orini* in \-nrio;t« mtt« of 
tbe Pivsidcncy. Tiic Aprir.iUuml IVparlnient i», I Ulim*. 
collKtinp dffaiU-d info.nnntion. Tlie rvidrno* at 1 and 
rltvir’.v indicate Ibat owner' of oH'tinp well* nnpbt W 
bHt><^ ron'idcmbly if r™r^f borinp appratn* w.ai made 
nmilaMo in tbo' vnnoa« dit!riri<. Ti.o nide bonni: 
nnoar-at-ij now in om ran only y fiir.-o'ifiillv e;ni>loyoJ 
when Ib.p rjWraffl aro oonijia»lirely foft nnd free from 
lam* of fine Harp rand. 

57. Urferonro b.a* already l>een made in lbi» note to ttio 
noro»dtv of oiira «at'rli>'* of imannro for nny rxtondol 
.«i;b.rmeof irncalion. ‘ Tbo imjv.H..an‘ nofition 
foeb annrbVa rrr>".’.«b!eF'‘ It ir.av to ntinriTod in the 
aiTinnaliro. Tiioro i' ovideoro til band tbal wbrn inaniiro 
isnrcvnHn' n.fx'dol for inipat.'l rrors r.iii|die«. wbiob ntv 
onIir.arilvV.t, banl nnd not penemlly turd for dn- rropt, are 
oiErerlr in demand for irripateJ frop». I ran, from p-rronal 


l.Tiowled(pe. tfato Hint in overv disfrlrt wboro well irrlpn* 
lion is exlensividy prarfined Hmt llio dime nndnrinoof 
c.itHo. litter, le,ave’<. t.anl; mud nnd ntlirr iipefiil orpnnin 
matter, bonieliold wndo nnd in nomo out'dl»trict.a niplil- 
foU, nre eolleotol willi nenijiiiloiii care nnd nro imieli 
1>etfer oonterved tban K'forfl Hiere tvan exfennion of well* 
irrivnlion. In flie ncieliboiirliool of nonio larRe towns 
I'Oiidn-fte is freely iisol f,,r irTipnted crops. It is dear 
wlieta' Hn-n* is ereat demand, nnd ebiwp wbero tlio deinaiiil 
is IlmitoLl. Tlie extiiisinii of Hie Iiniiortniit. marbi t Carden 
fiillivnHon in tbo jielplib 'iirliool of Siirnl iian l>Poii ilepeii- 
dent nism rnpplies of town mtimire. rliielly criidelv iiindo 
poiidretle. The atnff is still sold nl n cbeap rate )i 0 c.au ‘0 
supplies nn' yet more titan stifiirieiil for requirements. 
Tlie lloinbay Ajp'Iriiitiiml IVparimrntai experiments willi 
rupr.-nne nt Mnnjri in-ar Poona liave proveil that rfrtain 
edible eabes wliirli ran be pro-iirol in Inrpo qiinnl'ty nt 
cbeap r.afes pive brtler results tlinn Hie inamiro enkes in 
ordinary use. Tln'se nnnure r.akes (eastor nnd lnrn»i 
rakes) nre dear Vecau«e largely in demniid for irripnted 
crops. ‘Mie r.-.ne eullivatom liaie recopni*ed the speolnl 
value of Ibe oliWe r.akes referred to, nnd nre now iisinj; 
Hiem in tlie Poona district ns manure for siiparmiie. Tlio 
timeiire of pT<'wiii(: f^an (Crotolari.a jmietn) nnd oilier 
lepuminon* rrops. n* prrvti inanures. will leromo more 
roniiiton ns well-irripation extend*. Ilveryivljere in Hi" 
Predd.-nry the system is nlrr.ady rvcopniret! ns n vciy nsefn! 
smn-.' of innnnre. 

1 do no'. Hiink tbal tlie rallivaiors of irrip.»le<! erops in 
Ibe Presidmry tequits.' to i'O Iniipht nnytliiiip reprrdinp 
tlie vnltir of rotation n" n *nb«litute to fome extent for 
inniinte. I'nde.- eatial irrigation prol.ably siipnrenne nnd 
rome < flier rrops nn' Inken loo often in strceession, but 
ns'.taliv under well-irripation rr reitrnrLallc knowledge of 
foirnltfir r.Ution of erops i* sbowrr. 

SS. I bare feutid it ronvenienl to pive rnformnlinn 
re^ardinp Ibe various qiieifioits ptrl by lire Irrrpallon 
Commission in riarr-ative fonn. 1 hope 1 nm not out of 
order in doinp so. 


iifr. J 
^lollhon. 


1. <2. (Tfif Pre/tVenM— You bare I'cen 11 ye,-^ in Hits 
Prwrdoncv, I nnderttandF — Te«. 1 was first SupjTmlendenl 
of Forms nml Iben Peruly Plreaor of Apneulture in 
Bombsy nnd now bold n Oorernment of Indl* p'v-.u 

•>. Q. Ate Ibete farms vnnrcre.ationF -Tim Surat and 
Jlnniri fa.'ms arc : H e Poona f.srm existed l>efnm I o.atnff 
to the country; it bas lio'n extended^ n pood U«'.al stneo 
to carry on special experiments nnd speci.al work. 

3. Q. Yorr say in pimpmpb 5 < f your note tlmt the 
rniti.al eotl in dctermrriinp wbcHier t\ well is Jikely to 
yield sweet or bmektsb water is small P— I e*. rt ts IrtUinp 
jn Gnierat fmt wrious in Hie PecMn. In Cnrjeml yon 
have to dtp tbrongb comparatively softsorl before yon pet to 
. tbow-iter-bcaringstrufirm; in Hio Peecin you wotild linvc 
to dip first throupb soft matcrr.al* and nfterward* Hirouph 
bard muram nnd trap reck. causmg_ great expense. _ llic 
actual Etflna or iirickurork bttildtnp ts not so cxiwtistvc tn 
the Doeean as in Gnjcrnt becautfl tlie bard trap takes tho 
place of actual building to some extent rn iJeccan wollB. 
Sometimes a Deccan well is only built up in tho siilo on 
which the leather bag works. 

4. Q. Supposing an ordinary cultivator wi-lics to pWo 
a well near Ills village, how does lie set about fiiiilmg 
whctbcr tho water is salt or sweetP— There would bono 
great risk in tho Deccan, becanso salt water is rirrcly met 
wtb; in Gnierat thoro is grave risk in sottio tracts ol 
getting brackish -water; ho cannot make certain: lio mast 
do tho kachcha work. 

5 Q. Do you recommend potting boring inslmmcnts in 
tack district of a superior kind nnd a mcclianic to work 
them for Hie sake of giving this information to tbo ue^loF 
—I should like to test Hint plan beforo it is applied oiton- 
sively ; I sbould not like to do it wholesale. 

0, Q. Natives have boring inslmments of somo sortP-— 
Yes, but they are not applied to initial work, but in exist- 
ing wells to deepen them nnd find'^lowor stratum of water. 

■ 7 Q There is no doubt that by the use of l^rton’s 
tubes one could find this out P-Ycs, specially fn Gmmt 
where it is easy to work in tho soft alluvial soil nnd 
fuhsoil. 


S. Q, Wc have had a proposition that it would bon pood 
thing to liavo nt rnch of the dintrirt h-nd-qiinrleri' boring 
npnarntn* which cotthl he IcntP— Vc», it would bo a good 
thing. 

P. Q. You say in I'angr.iph G, talking of the knfhcha 
wells, '■ there well* were of cotirse ii*eless after H o following 
inon«oon ” nnd ngain in paragraph 7 “it is not pos'ilile to 
dig karheha wells so mrco'i'fiilly in blaok sail or mixed 
liWk soil tmcti, hrcaiiB" the avrlls nft'r tiso for a sliort 
period h.ave a tendency to full in ’’ P—AVicdcdo wells in 
alhivkal soli Inst until lie.aa-y monsoon reins loosen Uie sides, 
then they have a fendenoy to fall in. Kachcha wells in 
bfialla soil on the banks of the Ncrbiidda and Tapti are 
dne nt a trifling cos! every year ; the depth to water is 
somellmes nnly 13 to 13 feet. The sill of Hood avnter fills 
roost of these wells up nnniiall}'. 

10. Q. {hfr. Jfiietton .) — Ilaaai yon any tracts Jn which n 
kachcha well wnnhl last five or six yrnrsP — Yes, in parts of 
the ranch hlnlinls nnd in tho binck soil parts of Aliinadabad ; 
also pcner.ally in the Deccan kachcha wells would Inst for 
some renrs; the cost of mnking lliom puiia would not 
bo great, nnd, therefore, there would be no particular advan- 
tsgo in leaving them kachcha for any length of time. 

11. Q. (The Pre.siV«iiril— Is there nny rice irrigation to 
spc.ik of on wells P— Not much on wells alone, but thoro 
is tho iLsk of 11 tank failing towards the end of the season 
and the owner of the crop would bo glad to linvo a well ,ut 
bond. 

12. Q. (Mr, Muir-Mackenzie.)— Do they use wells for 
rice ? — Yrs, they do, only ns nn nnxilinry to lank irrigation; 
if a tank fails rather than lose tho crop, they would irrigate 
from wells. . 

13. Q, (The Presi<(enl.)—Do yon ntinoh much import- 
ance to the extension of tank irrigation nnd tho repair nnd 
nmintonniice of tnnksP— Yes, a good_ d-nl of importance, 
particularly if the tanks nro small nnd if tho people of each 
village control the distribution of wntor from thoir own 
tank ; I would consider nn extension of smidl tanks thus 
•used miioli more impoilnnt than tho extension of birgo tank 
iirigation wluoli conld not bo equally well controlled by 
villngo communities. 
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14. Q. Still the water lasts longer in a big tank f— I have 
seep big tanks in tbe Deccan where the disadvantages out- 
weigh the advantage you refer to. 

15. Q, Of course tbe size of tbe tanks must depend upon 
the configuration of tbe ground P — Quite so, not so much in 
Gujerat, because it is a comparatively level tracts. In 
almost any position you could make a tank if you could get 
a little flow of water, because tbe depth of black soil is such 
that you could remove a foot of tbe surface soil without 
lowering the fertility, 

16. Q. I suppose you would count upon cultivating the 
bed of the tank when the water is off P— As a matter of fact, 
this is not an uncommon practice in the' Presidency. 

17. Q. You say in paragraph 11 “the deep alluvium of 
Kaira and Ahmadabad, particularly if sandy in character, 
needs water very frequently, and a single kos will not' irri- 
gate more than 2 acres.” And again in paragraph 13 “ in 
the famine year it was possible to irrigate from a tvro-kos 
well three crops on three different areas covering altogether 
10 or 12 acres of ground.” I suppose a double-Aoswell 
would do twice as much work as a single one P — ^Yes, if 
the land is near, each kos would, if the water lasts, inigato 
6 acres between September and tbe following May. Three 
crops, each occupying 2 acres, would be taken in succession 
on different areas commanded by tlie same well. ■ 

18. Q. Would that be a koa working day and night P — 
Yes, but only towards the end of the season, but not 
necessarily between September and February. 

19. Q. Did the level of water in the wells sink much in 
tbe famine P — In the famine year one season’s drought 
did not materially lower the depth of water in the older 
and better wells in the deep alluvial tract of Ifaira and 
Ahmadabad and the Panch Mahals. 

20. Q. {Mr. Muir-Maekensie .) — Do you say that from 
personal observation P — Yes, one year’s drought does not 
diminish the supply until the following hot weather in 
the alluvial tract. In tbe black soil the supply did fail. 

21. Q. {The President ) — Yon say in paragraph 12 “the 
fodder produced from well-irrigated crops throughout North- 
ern Gujerat in 1899-1900 was the means of keeping alive 
many of the cattle which survived the famine what 
happened to the cattle where there was no well-irriga- 
tion P — ^They mostly died. We have in the Bombay Presi- 
dency 4 million less cattle than there was ini 1896-97 ; 
the traffic in hides in Gujerat and adjoining Native States 
in the famine year indicated that the chief losses which 
occurred that year occurred in these parts. Our census, 
which was taken in June, indicated that nearly 70 per 
cent, of the Kaira, Ahmadabad and Panch Mahals cattle 
died, and that is, I consider, an underestimate, probably 
before the rains came more cattle died. _ The change from 
dry fodder to green food at that particular season is so 
severe that it is the cause of mortality in any year and was 
probably the cause of great mortality in the famine year 
when the cattle were much reduced in condition. 

22. Q. You say in paragraph 14 “throughout Broach 
excepting the alluvial belt along the Tapti and the sandy 
belt along the coast the soil is deep black cotton soil. On 
such land rice beds have been successfully formed and 
irrigated by village tanks and more could be formed. The 
soil is entirely unsuitable for the cultivation of other crops 
Is the soil upon the alluvial tract suitable for irrigation fl- 
it is well protected by irrigation from shallow wells now. 

23. Q. How wide is thb bolt P— Not a mile wide ; the 
Nerbudda belt is wider. 

24. Q. Would the alluvial tract on the Nerbudda bo 
helped by a canal P — It is very narrow. A canal would do 
no harm. I think a survey should bo made. I am .not very 
well acquainted with the whole tract. I should say the 
extent is such that it is not worth while to construct a canal 
specially for it. The alluvial belt on the Tapti is protected 
by kaclicha wells which are dug every year, or on higher 
lands, by pakka wells. 

26. Q. Have yon seen anything of the pumps for raising 
water from rivers P — I know a little about them but not 
much. 

26. Q. Is this system coming into vogue heroP — At 

Nausari, in Native State territory, a man intends to do a 
little in that way. . „ „ „ -i . 

27. Q. Do yon believe in itP — Yes, if tbe sou is 
suitable. 

' 28. Q. Would it stand the expense P— Fuel is expensive; 
probably the cost would bo found, after inquity,_ to exceed 
well irrigation by bullocks, but I am speaking without any 
definite knowledge, 


■ 29. Q. I understand that yon think on black soil rice 
can be irrigated with advantage P— Ye.s, by means of small 
tanks. 

So. Q. Could it be irrigated by a canal P — Not with ad- 
vantage in any part of Gujerat, because such irrigation 
would spoil more land than would be under rice. By leak- 
age from the canal, I should expect water-logging and salt 
efflorescence, and I also think that the people would not use 
canal water so economically as well as tank water for rice. 

31. Q. The question is whether you can utilize the 
water of these rivers or should yon allow it to go to the 
seaP— I should be sorry to see a large scheme tried in 
either Broach or Surat ; I would rather see the water 
wasted than used there ; I should expect that a good deal 
of land would go' out of cultivation and that a good deal of 
land Would be spoiled. 

32. Q. Water-logging can bo remedied by drainage P — 
Still you have the extra expense of drains ; the chances are 
that open drains would w.ant to be cleared every year. They 
would be filled up with black soil. That has been our 
experience on the Surat farm. 

33. Q. Still it is just a matter of money with yon P— I 
should be veiy sorry to see a canal carried where we have 
black soil, especially for rice cultivation ; pure black soil 
is absolutely unsuitable for any irrigated crop except rice. 
Deep black soil, as you find it generally in Gujerat and 
in practically the whole of Broach, holds when wet a Largo 
quantity of water and the subsoils are of clay-like 
character and therefore impervious to moisture ; when you 
have that combination the conditions are such that no 
irrigated crop can be successfully grown except rice. 
There are in the Surat district restricted areas -of soil 
which is not pure black. That portion of the Surat farm 
which is irrigated has soil of this class. Wo have found that 
the value of the crops grown under well irrigation docs not 
wai-rant the expenditure incurred for deep wells, heavy 
dressings of manure and drainage. No ordinary cultivator 
would have incurred the expense. 

34. Q. Our particular object is to inquire into the means 
of protection against famine ; it is a serions responsibility 
to reject two large rivers P — I can only say thst_ according 
to my convinced belief canal irrigation for rice in the 
black soil parts of Qnjerat will do no good. It will pro- 
bably do harm, and I should be sorry to accept the risks. 
The case is entirely different in respect of the allnvial soils 
of Northern Gujerat and of Baroda territory. 

35. Q. Have you seen the irrigation in the Madras 
deltas P — No. 

{Mr. Bajaratna Mdir.)- The soil there is not troo 
black soil. 

36. Q. Vo you know the Tapti district P— Yes. 

37. Q. What is tbe soil like P — The soil thrbnghont 
Khandesh for 2 or 3 miles on either side of the Tapti is like 
that in Broach, then you get info uplands whore the black 
cotton soil is 3 feet deep Or less overlying muram. On 
the black soil along the Tapti it is only possible to grow 
rahi crops bcoanse the soil gets so sodden that no kharif 
crop will grow. In this river-side tract rahi dry crops of 
wheat, gram and linsoed are taken in rotation. Khandesh 
is a kharif district except in this belt. 

88. Q. {The President.)— I understand that while down 
here in Broach and Surat there is a belt of alluvial soil which 
stands irrigation ; forthor up tho river-side belt consists 
of deep black soil P— Yes. 

39. Q. Is it safe to irrigate on yorod land P— Yes, per- 
fectly safe. 

40. Q. Do yon know anything of tho proposed ind- 
gation works of tho S.abarmati P — No. 

41. Q. Have you seen the Hathmati P — No. 

43. Q. Nor tho Khari cuts P— No. 

43. Q. I have been puzzled how it is that in this country 
there is very little irrigation bestowed on cotton ; in Egj-pt 
it is a highly irrigated crop; why is that P— Egyptian 
cotton differs in waricly from any indigenous Indian 
variety ; that may bo one reason. 

44. It is not impossible to irrigate cotton in this 
countryP— If a man goes in for irrigation at all, ho selects 
crops which will Ipay better than cotton, such ns garden 
crops. 

45. In Egypt yon could not possibly grow cotton 
without a good deal of irrigation r — In Egypt you are 
dealing with alluvial soil ; in tho Bombay Presidency tlio 
cotton soil is chiefly black soil which does not suit irrip- 
tion. 
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•10. Q, In Kitj'l’** it tli.il Hio cron n-nn't fl.iml if. 
Vnt it onnot 't'cf.'Wy On witfiont if — Tl'.n! <\'Unlry lin* 
very little roitifiilh Jiro.irli lin« rt rninfnllof over iiiflii'<: 
I rhi'iilii f-vy flint tliccircmmttnt.cc-i nromicli tint yon 
irtiptlion in Kpepf l'Hl net hero, nitli (lie rainfnll flint N 
nsn-nliy (^'f. 

•IT. Q. Pn fntihv I'vfr ect hrnchl-li F—Nnf in tny ex- 
pcricncc, l al 1 c.vnnol itjv.rl; ivOtively. 

4P. (J. Yon tny in I'nitipropli 1" " the informntion piven 
in tlic ferepoinp j'xropr.xj'lK in rofcrcnco to the v.xrtcin* 
clitlri.'fs of linjrr.>*. imiic»tc« flint rontiOoMhlc eifcnOon 
of irric.illon h I'-iroetirohlc: fhero (ire, lioivcrcr, ri'k* whicli 
nintf tK' Kept xvcll in xieic.” To wlint Oo yi-u tjvvinlly 
nlluO.'F — ^To therjikof Kcffinp t ilt wofer in the vnlN, for 
insUtice. 

•IP. Q. Hnre yen h-vO nny Vxjytifnee of the rfTi'cte of 
Orain.ipe on witfi>loptnNl l.xndF — Mo. I thonM hko to try 
tlie oipcrinicnt. In one Ulnl,-n of Pnrof. n pivnO tle.il of 
Unil hnt po.ne onl.if nillivntien oivinp to the cff.s'l of 
wnter-itveinp. In thiii n-.Atcr*leppeil sro.x the rroj" ore not 
roxnln.'ihle nnil more ri»l;y to proir thnn tlin eon drier 
hind ; people h.xve heen ronipelloi to pron- rati erojit 
in»to*d of Hari/. I don't tec nny ieo.<.in nhy, hy 
drainspa or other improvemen: », hind tint h.xi pot out of 
mitir.vtion rhoald' not I'O rjeei^ffully tiroiiplil niidtr 
cultivation npiin. 

60. <2. AMiat i» the Ulnkn jon iijiohc of ?— Olpvl, 

51. Q. C.nn one huy nrliGcuI niannre hero nnd i'« it 
■n-itlnn thomnpeef the mUimtor'ii parse f-Oll-oU^ and 
rllirr indigenonj ir-v.ir.rf < can he hoapht- 

52. Q. Does it p.xy to hay them I — Yes, we h..vve nude 
experiments with Juparf.vne which pn've llnlrertain r-lih!' 
cakes which are net uon.! a* tr.anate ate tiieic elTivtive than 
la.xnnre takes in ortlinsry v.ro nnd can Ke Icaaht at 
chfap^r rr-arktt rale*. IVop'.e do not pener.iUy^ knmv that 
these ctliile cakc« «(e r.ihi.ilde as ir.innre. Oil c.cl.e. r.in 
easily he broken an into pnsvder fer u« -> ro nunure under 
the taill ftor.e vfhicn i.s toed in trery vilUp" for m.ikinp 
mortar. 

5?. Q. Do yen ludicvc that, penerally, thrjuphotil the 
eo'intrr it wo-jld p.\v tlie cultiv.itors to U'e^oil c-ikt.s and 
fthrr irdipenous eonoentm'.td inanures? — Yes ; ciTt-vinly 
for irripated crops. 

51. Q. Are oil-cnkcs ir-inufa-larod l.vrpely ?— Yes. in 
CTCrv villapo, llio oil is u>ed ns fool : the c.vke.i are u-'i-J ns 
food" for milk nnd svork enltle lo.ally and are exported also 
to to-xns. Tliey can U.> ftored for nny ordiiury Icnpth of 
time ns cattle food. 

55. Q. Tlicre Is no wnnt of them in the country ?— If 
there seas ft I.arge extension of veil irrip:irK..n, 1 h.nve no 
doaht thc‘C cakes vtoulil pet de.iror, but ve luvc nleo ran, the 
use of wliidi as green manure could lo extended. 

6 G. Q. (d/r. Jilct/on.)— You me.in the. yollo-.v isu 
which we call ranai in Northern Iiidi.n F 'VVitli us ran (s n 
mallow?— I’es, Mr. Kullrr told me llul the cullivnlors 
in Central India object to prow this crop on necoiinl of 
(a‘te prejudice, but there is nothinp of this m (he Horn- 
bay Presidenev. In various p.nrls of the Pr.wdency when 
the need of tnannro orisi-s the coltivntors save up niglit- 
toil. 

57. Q. (Mr. Afuir-dfaclcnsfc.) -Would it pay to use 
oil-cake inannro on cotton croiis P — No. 

58. Q. Cotton crops grow well after tan f — Yes. 

59. Tho practice of using ran Is not common ?— No. 

CO Q. (TAe Fresidenl.)-Takwg all these thinpa into 
account, wlial do you think would be the most judicious 
course for tho Government to take to fortify tlio country 
against tho bad effects of nnollicr faminoP— 1 would extend 
wells in every suitable position, provided it was certain that 
all the manure required would bo available, Dint all the 
bullock nnd manual labour necessary could bo commanded, 
and that tbo men who owned these wells had suUicieiit 
capital on credit to do fall justice to tho work. 

61. Q. These are important conditions ; I supposo it 
follows that well irrigation in any tract would never rise to 
20 per cent of tho tract P— If it rises to 10 per cent., I 
should bo glad. 

62. Q. That is tho best that can bo offered P— In Guieiut 
on black soil tho extension of small tanks for rice would bo 
extremely important. I see that Mr. Mehta thouglit that 
thov could not bo extended in Broach becauso of tbo diffi- 
cultv of labour. I think if the occasion arose that labour 
would bo torthconung. On the black soil which fringes the 
Tnpti in Khandesb, where linseed, gram, etc,, are grown, the 
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qiK'ilion has hecti rolveil, ns innny hill people from the 
<Jha(,« (Mine down periodleally in order to help in the 
re.apinir of tlie rrop. I shnidd py tlmt Inhouring penide 
would he .allradisl if the work existed. 

_ ikl. Q. (J/r. JTiphntn .) — Von don’t think that llin (dijeo. 
tion to the rxleiinion of itrignlinn without m.muro would 
OtvitrP — No, I think the inntmro will he iivnil.ahlo in reason- 
nblo ftinoiilils. 

04. Q. Ifronnl irripilion is inlrcvlneed on an large an 
are.! as tll.OOD ncre.s. will mamiro he nvailaldoi you are only 
sis-vking of well im'fpilioii ? — Yes. 1 refer particularly to 
siiflieieney of iinmire for well irrigation nnd hy sm.all tanks. 
This is llio only de>rri]!lioii of irrigation I rerommend for 
Gnjeni*. 

05. Q. The canal irrigation might run ahead of that 
supply of mamire? — Yes, there are other s"rionB drawh.aekB 
to that ; I nnf ifipale tho soil l>eing bjicIUhI hy can.al irriga- 
tion. 

00, Q. Nr,t in all M«eiP — No, in the Mnfhft Canal irri- 
palcsl tra,-! of the Poonn district mnmire in snnicieiit 
ninoanl i' avaikahle. The cffivl of canal irrig-ation has Is'cn 
fhatngesid deal of the land has already (.'Clio onl of ciilti- 
vntion on nis-oiint of wn(<T.Io,:gIng. 'I'o my knowledge 
the cron* th.st are prodiired in that part noivnre not nearly 
So gooj ns they wero five yc.ars ago on nccount of the hand 
l>eing now surehargrxl with water. Tho soil is n medium 
b’.ack soil with riuniri, 

C7. Q. Hm nel drainage I'een tried then' P — No, lliere fa 
noromhiiiatieii l>elwcen the j'lviide who oecu(y tho land ; 
o.-te (vvninnt r.aros little for the iritere.sf.s ofonothcr nnd 
the canal irrigation is doing n good de.al of hann. 

C8. _(J. I suppom from yonf Poona experience j you Ihiok 
(nnal irrigation shoahi not (s' ronlem]ibitod in any jvirt of 
(iiijernt P -Not in any pad of the hlaek soil of Oiijerat. In 
(he niluvi.al »oits it would I'O ii'eful if the water Is regularly 
di’trilut.'d and if mamire in suflicient quantity is nvailablo 
1 wo'jhl ext'cct innr,' harm than g.-od hy making canals In 
the black soil part of Ahmndabad. The wcils hecoino 
I-erio.lically tall in the t.alnkas we«l of Ahmadah.ad. If tho 
jiropefed S.aliarm-ati Canal i>af«e5 through the«e parts wit 
eflloro-ronce will incn'aje. I liaves'en n good deal of land 
which has nlroady gone out of eultirnlion on account of 
s.alf ctllotvFeeiice in these p.irt.s. 

69. Q. (TAr IWrii/rnf,)— It Imn never been drainedP — 
No, I donht if It would Ixi pof lihle (o drain if. The country 
is very fl.at nnd very wet in tho rains. 

70. Q. (Mr, JD’oAnci.)— In regard to Braaeh district' 
wiii'h j.s, 1 think, nil strong black soli, do you consider Ih.at 
rice cultiv.ation in (he-'e p.vis where they have tanks is 
moro profitable than (p-owing cotton nnd jvari ? — No doubt 
it i*, but then the ('xpenses arc more tluin on dry crops. 

71. <2* Tho profits of cult'mitora on rieo would not bo 
gnwter th.an growing rollon and ftiari P — They would, I 
think, Ui iisimlly greater; tho rico crop would ho s.afer 
jirovidi'd it got, kite in Die season, two or three n-ntcrings 
m .a yo.ar of avenge rainfall. 

72. Q, 1 iindersLand on tho whole there is greater chanco 
of the cotton crop failing than tliero i.s of rico, if you have 
proper tanks?— Vc3, certainly. 

7.1. Q. Tlio tanks make it moro Bccuro P — Yes; in Braaeh 
nnd Surat wheru there i.s generally too much rain for cotton. 

7.1. Q. Blit not otlicnviso more proCtablo to tho cultiva- 
tor P — ,\ goal crop of rico irri^ted from a tank properly 
immured is worth Bs. 80 to Its. JOO per acre ; an average 
crop of cotton is not worth moro than Its. 25 to Its. 30. 

75. Q. Do you think Govommont would bo justified in 
making tanks or in helping in their construction in tho 
district of Braaeh P — res, provided they arc small and 
provided each village controls its own tanks nnd each com- 
munity is made rosponsiblo for repairs nnd clearing as 
required. 

70. Q. If moro tlian one village controlled a tank wlint 
do you fcarP — Tivo .villages might perhaps pull well 
together, 

77. Q. And in tho case of ft largo tank P — I want to see 
tho people hang together in such a manner that they 
would absolutely control tho water, nnd that every owner 
of ft rico bed gets a fair slinro of it, 

78. Q. There is not much scope for extending tanks in 
Broach because tbo country is so flat P — Still you can im- 
prove tho position by digging out your rice bods ; the depth 
of tho soil in Broacli is such tliat you can afford to dig o 
foot or two and impound rain water j I should say there is 
very great scope for that in Broach. 
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■79. Q. Would fodder be benefited by irrigation ?—Nofc in 

ordinary years. In a famine year wben fodder is required 
the cultivator who grows garden crops under a well changes 
his practice and grows fodder crops instead, becanso it pays 
him to do so. 

80. Q, Ordinarily the cattle here are fed on grass 
fodder? — Yes, also on karhi, straw of all cereals .and 
hhusa of pulses ; there is a large growth of grass in the 
Thana forests, the Dhangs of Surat and in the forests of 
the Tapti Valley, but much of it is so inferior in quality 
that it does not pay to transport it any distance. 

81. Q. Where is the good grass sent to P — In Northern 
Gujerat there are very largo areas which produce excellent 
grass. This grass now, to a large extent, goes to waste 
because the herds of cattle which grazed these lands are 
dead Md no particular transportation tabes place. A small 
quantity of the^ grass is taken to Bombay. A great deal 
more transportation could be done. 

82. Q. There are ample waste lands for the growth of 
fodder?— Tea, ample in Northern Gujerat. 

83. Q. It is not necessary to increase the area? — No. 

_ 84. Q. What is the amount of fodder that you require to 
give a pair of bullocks for six months?— A full grown 
bullock would eat in the course of the day 16 pounds of grass. 
On that grass alone he would not survive on account of its 
innutrltious_ nature ; there should be an addition of Ih to 2 
pounds of oil-cake ; that would be the amount for a" full- 
sized Gujerati bnllocfc. 

85. Q. That is for a Gnjerati bullock | I suppose a 
smaller bullock would not eat so much — No. 

86. Q. What would be the cost of storing the gi’ass, 
do you suppose, locally ? — On the Charodi Farm west of 
Ahmadabad where we have 600 head of cattle wo put up 
in the year after the famine snffioient to make it certain 
that there would bo about a full yearis supply alw.ays in 
hand; that cost ns at ordinary rates Ee. I for 1,300 
bundles of cut grass collected in one heap ; 1,300 bundles 
ate practically equivalent to 1,000 pounds of grass ; cutting, 
tying and stacking cost us Ee. I. I got two hand 
presses from the Forest Department, so that we could press 
this grass^ into compact hales. I also got wires which had 
been previously used. The haling cost about He. 1 per 
thousand pounds, so that the total cost came to Bs. 2 per 
thousand pounds. It would he' impossible to keep bated 
grass safely through the ordinary rainfall unless it was 
protected by corrugated iron sheets. We put up two big 
Dutch bams using railway rails for supports and corrugated 
iron for roof. In that way it was very easy to stow away 
sufficient supply for tho cattle on the farm. If it pays to 
do that on a small scale, it would pay to do it on a largo 
scale. I advocate storage on a largo scale in the westom 
talnkas of Ahmadabad. Labour is cheap, and if tho stuff is 
kept until the following rains, it could bo sold at a profit if 
the rains are favourable. 

87. Q. What is tho supply at this farm ; have you a 
supply for 12 months f — There is mote than a six months' 
supply. 

88. Q. Do tho people show any disposition to preserve 
fodder in that way ?— No, I have not scon anything of tho 
kind among ordinary a^rionlturisfs ; they trust to tho 
average outturn from arahlo lands being sufficient. 

89. Q. You say this grass goes to waste in Northern 
Gnjorat; is there any market for it?— Yes, a certain 
amonnt, hut tho stuff is so bulky that even in pressed bales 
it pays tbo railway better to cany more concentrated stuff. 

so. Q. Would it pay to scud it to Bombay?— Grass is 
sold in Bombay at from Rs. 10 to Rs. 11 per thons.and 
pounds and that is inferior to what is produced in Gujerat. 

(Mr. Ibbctsan .) — ^Before commencing my examination, 

I shoidd like, as one of tho Revenue Members of this 
Commission, to thank you, Mr. MoUison, for your valu- 
able paper; it is, I tbink, one of tho most interesting and 
informing papers which has yet hcon hid heforo us. 

91. Q. 1 see you arc evidently strongly in favour of 
small tanks as opposed to largo tanks ; what is your ohicc- 
tion to largo tanks P— Tho water is not so well controlled as 
it is in small tanks ; there is also tho risk of Kilt cfilorcsconce 
and the risk of land going ont of cnltivation on acconnt of 
being water-logged. 

92. Q, Would that apply to all soils?— It would not 
apply to soils that absorb water ca.sily ; it would not apply 
to nlluvinl soils ns much ns to black soil. 

03. Q. In alluvial soils would you prefer sm.aU tanks? — 
Yes, if von could g' t as much irrigation altogether from 
the small tanks as from a certain number of large tanks. 


94. Q. The evidence laid before ns goes to show that 

large t.anks aro superior to small, being more efficient and 
more certain oi a watci-snppl3-, and I think that in some 
ways tho w.atcr is even more under control on large tanks. 
Do yon thinfcthat, if slnices are provided for the distribn- 
tion of water, tho people would bo able to distribute the 
water by means of small tanks with less injury to their 
own land P —Yes, I think so. I can call to mind one parti- 
cular tank in the Dharwar district where much damage 
was done by water-logging. “ 

95. Q. On a canal in Northern India that I know very 
well, exactly the same thing happened ; water w.'ia given 
profosely, and we had thousands of acres thrown oat of 
cultivation by water-logging and salt efflorescence. Of late 
years the canal authorities have restricted tho supply oi 
water of each village _hy giving them pipes of dimensions 
so calculated as to give just enough water for the land ’they 
have to itrigate ; that restriction, combined with linage 
and tho realignment of the canal, has removed tho evil of 
water-logging entirely and is gradually removing the 
efflorescence. Do yon think among these people in Poona 
a similar restriction of water conid be effected?— I should 
like to see it tried ; there is great room for improvement 
in the distribution of water. 

96. I understand yom- fear is that the people would 
not distribute tho water fairly? — Yes; and another diffi- 
culty is that the supply in any canal that I know of in the 
Deccan is not perennial ; it there are insufficient October 
rains, the chances arc that water will fail when it is most 
wmted ; if you put on the restriction that you name, it 
might ho that the fields near tho c,annl would get a full 
supply and others probably would not. 

97. _Q. Would not tho effect of restricting the supply 
materially be to increase tho amonnt of water ; that is, to 
economise the water and so render tlio supply less liable to 
fail P — There is no doubt that a groat deal of water goes 
to waste now owing to tho intermittent system on which 
it is given and the beggar-my-noighhour system on which 
it is taken. 

98. Q. If yon restricted tho supply and made thorn 
economise tho water, wonld it not Inst longer ?— If you were 
dealing with a village community timt might answer ; but 
in tho Case I refer to the land has gone out of the liands of 
the community into the hands of speculators and contractors 
in Poona; these men sub-let it to others; it is very 
difficult to make tho onllivaters co-operato in tho same way 
as in an ordinary village commnnily. 

99. Q. Sotting aside tho contractors for the moment, you 
seem to have doubts whether yon can got tho people to dis- 
tribute their wafer foirly. If yon anticipate that difficulty, 
on what grounds do you advocate small tanks P — Docanso 
you arc dealing with one ■village. Each man would take 
good care to get a fair share ; if the same thing could bo 
done with the restricted supply of a canal, you would have 
tho same result as with one tank. 

100. Q. Yon think if tho restricted supply- were given to 
each village soparatolj’, there would bo no difficulty P — 
None. 

101 . Q. Jfy fear is that precisely tho .«amo diffienitics 
that yon think would arise in the case of largo tanks would 
occur in tho case of small tanks ? — I don’t think so. 

102. Q. (Afr.. Mutr-Mackensic .) — Arc not the condi- 
tions of Poona somewhat jicculiarP— Yes, no doubt. 

103. Q. (Afr. liSetsoJi.)— Whatyons-ayapplios only to 
Poona P — Yes. 

101 . Q. It would not apply to, say, a canal nc.ir 
Ahmad.abad P — No. 

106. Q. I don’t quite understand your point about irri- 
gation in black soil ; true black .soij, you ray, cannot bo 
irrigated, except for rice. Yon said you had nl.so tried a 
mixed soil uasucccssfiilly at your farmP— Tlicro is a d-wrip- 
tion of black soil in tbo Surat district known as Kali Hetar 
that can ho irrigated witli ndvanlago. It las a porrnis sub- 
soil. On tho Government farm wo wont to i-cry grc.-it 
expense for wells, manure, drainage; llio lighter soil is 
hotter suited to garden cultivation. 

106. Q. Is there a description of bkack soil that can hu 
irrigated witli profit ?— Yes, in 8amt ; it is not pare bUck- 
soil ; it is a light back noil and bas a poroos layer nisder- 
neatli ; that combination is eultnhV for iriigaiioti. 

107. Q. (Afic. Muir^Mactenzie .) — On tlie farm you 
bad certain crops which have done very svel! ?— At the s-ims 
time we have gone to very gre.it cxi'enee .as regards m.anore 
ami in the constrnctlcn of wolb. 

lOS. Q. (Mr. nbrlzij, i.)-ro return to thU lighter blvA 
soil which i» suitable for irrigation and exists » bora-, s» 
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121.. Q. T!:<: rrcll T.oald rtni aU.'il II.. 1 .000 or 
Yci. 

127. Q. llVnilil no*, that II.<. 200 I.<! tlrotm .away in llic 
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opinion Im keen ovcrwiielminp that practically it w Iiojic. 
fes?-Whyf 

1*29. Q. 'Want of coinhination Ii.vi been mentioned an one 
of tho rcas-onaf— It could bo done more ccononiicnlly by tbc 
people. 
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«„ V< • 

195 t^. Wl.t -r.'-M St . „=> !a . wl it to n niley?— 1 
(■.l.'t'- it fr.'ufdi {« f Trimn*» tVtn;aoy !? s! af.Vr f'«f. 
1 ',; jtlS itj.r.rri i f lidSig, t'.i.. In »ti I rdlrsry tear (and 
t'.t JAV f.r t . ! e- itii-g irit-! a (.‘ ■•I .l-al'!;':v. Hah 
t;. I*. it'ee.'--t .I’ttiri ’i.tl, St .. ttt tl.-ni f'lmlete 
I-t«'<', lit *• a* 1 fit. *1 {'■; l’{-';ei!;S l-.n !r,! in 

1*. *. t-et i t* .1 *t. ‘’f.t ir'l: Ita rt t jy t! (l-g ; t* »1 Wft» my 
ir.f tw at: n t' to- or f> '•: ycait ajo. 

19‘. <»■ lay in f a'ag.-a; !. 12 *' in f',e famine yetr 
(I'-.V-lt- I'l i!;.'.e".g!. s! - g'r.efa! itii nn.lr; itrigati. n in 
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ip, 1 -! f ' l'>- ta. t’r ftr.'-.t,- wa-. in t-aj^ fnim t!ry 
.' . .l!i at- -. I e * a !? ■ fadi f.- i f t!,e tain. ,*^ •• Ir. (in Je.fal 

■, ■ t- .ti It r- -’• t ■ * ‘-o'd’e <■ 11 t n't'S Rri.-r tie ft;*, fall of 
•air Tol l rr-t it t,-t.~a! I r, the t itf;.'* f*fs.r.- the rain, 
let r;t fa-tn f..an'.;.-. 

Ife. <^. J!.37/r.l — Veu tefenw! (o the 

■Ilf 'dlT ti j.!e>'4»',t.g iaenyieJ I h-li.tv I tlalol list 

t; e»t J..m'' i'.!;-! t ! {t entinf <i,:.i’de!»','e (jna.-.!jl|rS of 
j..!.r,..te {• t ai .1 rttiM.'fn <f Itrlgat;-:.. 

K.t. <2. WtAt atr the J • :i;’ niljrs 5~J(i fettaln wrlj. 
itiigit.-l tra it In il.t lit'- an tl.c neeep-ity fc r more 
! at ns It;,', lo t! e l' tme-ltt an ! 

t' n f.ie tt r:att-r;r.l! wt.', !, ft rm.'tiy wt-rw n.e ceoi, lU'li 
J .1 rifsl ■••'■ 11. 1 'c:."’ ' '■! Walt--, Inter an ! erm mttle nrirr ; 
!},.; ■ aw- }’•; I't t'.' -f a -iwe* t f tnarnre tl at InaTe net yrt 
f-.l'y rrp! it-l, rt;'?. tt I’l-nVet nr.d grnrn manure. 

|{.>. <,». I'o *.-! ll.inl; ll e rayalt will (■* nhl" to tolre 
tl-.M- illt’s-njlt'.t f — V<t. In IV'f.a wr !’e,rr,n to n*j 
Srsa:.-;jr» tt.’ tf than the oidirA-'y. iV-r intUnc*', we utAf 
rttttn we 5 at n-»n-.s!'- ft; tugat’Caiie, and lie rfTo-la were 
»•>;!. at t'. jrtlity the hrlir) that It treni! nay the ordinary 
f n’.t’va'rT Itt Ka- It ; we eho I't— J crrta'n «aSib!e rahon th-il 
.-At. If oltalnw! ot el rajvf ralei than caatnr arid harn.xi ; 
shfi- rdIMe iSl.eai.ta can in jo’.nr iMeran ilintiirt* l>e 

t<-.:p!,t et 70 11 1 , tt;r mij.'- j they ste liehrr In niltt.;yn, <!.-., 
than th.e- it-rafly fif'd: they are rot at dear, wripht for 
Wf-pl.t, R» the orilir.ary matiure nbra and are Jiioir valimlde 
a* n arjtite ; fl ow the i* 0 | 'erj|.erin.rn!.illy that thr*e edible 
caVcf *tf ii.rfol am. tl.ry will ute them. "We ahowed 
(l.t-:r rfTi '! in the diitri'i, and the n .till i« that many 
f.dtiaattrf fit’ edible r-ahe "ho foriuetly infil ordinary 
t-akr. 

Ml. Q. Are h-avea Ilf treat iuaI »* manure herch — No, 
f rr,'pt In the Knnara diitricl ; hnt ran is tometimej 
phmphed in Itefuie phntinp_ aupr-c.inn and other gnnlen 
crop’, (ttiivar, a jnilfeJ is similarly tired extensively in 
Gnjeml. 

1 J 2 . Q. Hare leaves hreii tried In the farms f— No. 

113. Q, Have yon lerii the new reservoir cnn-slruetcd .nt 
IJroaeh during the famine P — No. 

11 (. Q. 31ien! is n large exlent of land lying fnlloiv hi 
this I’residenry in every dirtricl ; Is thnl reserved for 
grarlng piiriioses? — Ves. In p.atfs oT_ Hni.ach and Snrnt 
ordinary dry orop blacky sail often lies WAslo for aovcral 
yrnrr. ntid grows grass. IVhen broken up ami olonned, Uio 
crops of nllvii nnd juar grown subsequently nro uncom- 
monly good for sevcrtil years. 

14D. <2. (.Ifn. ,d/«ir.jlfiiclefiiic.) — In regard to fallow 
SVC find Ibnl in the Sural dislriel the area crop]icd is abont 
ISO.OW acre* and the fallow laud measures about 270,000 
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'Mr. J. - In ordinary years is the latter not more than yon 

Mollison, would expect P— "What are the figures for Broach ? 

— " {Mr. Ibbetson.) — ^The cropped area of Broach is 66l,000 

and fallow 90,000 acres. 

TF»<»eM.— I should expect the real fallow area to be more 
in Broach than in the Surat district. Grass lands are pro- 
bably included in both distriots, but the area of grass waste 
in Surat twhioh is not necessarily unprofitable) is greater 
than_ in Broach. A very common practice in the Broach 
district is to leave certain land follow. These lands are 
fallowed and cleaned in a very thorough way and an 
increased crop of cotton in the following year is obtained. 

146. Q. {Mr. Muir-Mackenzie .) — In Ahmadahad they 
have checked the figures : 1,178,000 cropped area and 
4,01,000 fallow P—1 have no doubt that the fallow area 
includes a good deal of grass land in Ahmadahad. 

147. Q. You mean land kept by occupant in his holding 
under grass ? —Yes, hut not necessarily unprofitable. 

148. Q. In Broach district we have heard of cotton and 
rice being grown together P — fes. 

149. Q. Are you familiar with this mixed crop P — It is a 
practice common in Broach to grow cotton and rice mixed. 
It is done simply as a safeguard in ordinary years. If the 
rainfall is moderate, cotton thrives; if the rain is very 
heavy, there will be a good crop of rice. The rice is grown 
mixed in the rows of cotton or in an intermediate row by 
itself. 

150. Q. If canal irrigation were applied within the cotton 
area for rice, would a profitable crop of rice be grown ? — No, 
the rice grown with cotton is a special variety which suits 
the ordinary dry crop system of cultivation. "With canal 
irrigation rice beds would be necessary and a variety, suit- 
able for transplantation and regular irrigation, would be 
grown. 

151. Q. Yon aUnde in paragraph 6 of your note to consi- 
derable scope for extension of irrigation by wells in the 
alluvial plains of Qujerat. For what crops do people take 
water P— For garden crops in ordinary years; for fodder, 
juari and food-grain crops in a year of scarcity. 

152. Q. They would not in ordinary years take water 
for ordinary food crops P — No. 

153. Q. Tfould the difference in yield not he suCBcient 
to pay P — It might pay expenses, but cost of irrigation is 
very high and the garden crops pay best. 

154. Q. In a district near the sea, where the cost of carri- 
age would not be considerable, would imported manure be 
of any use to extend the manorial supply P — No, on account 
of the cost compared with available indigenous supplies. 

155. Q. "When the indigenous supply becomes dearer p — 
The occasion has not arisen. 

166. Q. Mauritius uses large imports of g^no, etc., for 
sugarcane P—Yes, on account of the scarcity of the indi- 
genous supply. IVe are in a different position in Bombay. 
We export bones and oil-cakes. The latter especially-would 
be kept in the country if there was any particular need of 
manure for extension of irrigated crops. 

157. Q. Do you think with the avajlahle supplies of 
manure the best crops are grown ? — In India in the best 
sugarcane districts the value of the crops thus produced 
probably exceeds that of the best crops in Mauritius. We 
have in the Poona district time after time produced crops, 
yielding 12,000 lbs. of yuj- per acre, sometimes worth 
Us. 1,000 per acre. In some districts well-irrigated garden 
crops are often worth Es. 400 to 600 per acre. These figures 
indicate that with available supplies of manure, soil and 
water can be turned to the very best advantage. 

158. Q. If the supplies of indigenous manures become 
insuflioient and get dear, would the grower of cane and 
garden crops use imported manures P — 1 suppose so, but at 
present I see no need of importing any description of ma- 
nure. 

159. Q. Yon have grown sugarcane, have you not, with 
imported manure, on the experimental farms? — No. 

160. Q. Not nitrate of soda P — The crude nitre used is 
a product of the country. 

161. Q. Don't yon think it advisable to make an experi- 
ment? — 1 do not see that any practical good would follow. 

162. Q. Possibly not in this Presidency, but in other 
parts of India P —Nowhere in India would imported manures 
bo useful for ordinary agricultural crops at present at the 
rates at which they can be imported, and I do not expect 
that they ever will. 


163. Q. I understood the Honourable Mr. Lely to say 
that the results from kachclia wells were very disappoint- 
ingP-That is not my opinion. In the Kaira districts 
especially I saw numerous kachcha wells which gave surpris- 
ingly good results. 

164. Q. The results were not different in different 
tracts P— I did not foavel extensively through the districts 
of Northern Gnjerat in the famine year, but in the parts I 
saw the results were good. 

166. Q. In the tracts that you saw there was no differ- 
ence P — No. It would, however, be easier in a district closed 
in by fences_ like Kaira for local officers to find out differ- 
ences of this sort, I can only say that I saw numerous 
kachcha wells and the results were suiprisingly good. 

166. Q. I understand from Mr. -Logan, Collector of 
Broach, that a considerable number of kachcha wells dug 
in the famine were not used this yearP — Kachcha wells in 
the black cotton soil of Broach go out of use in a year, 
because they fall in. I saw kachcha wells in the bed of the 
Nerbudda in the famine year irrigating juari. in ordinaiy 
years the chief crops grown under them is tobacco. Those 
Nerbudda kacfic^o wells are dug every year. 

167. Q. {Mr, Ibbetson — I understand Aoc/ic^a wells 
never last beyond the next monsoonP— A'doAo^a wells in 
aUnvial soil fall in partially at least after the first monsoon 
rain. A kachcha well in the Deccan with trap-rock below 
may last for years. It is advisable, however, that it should 
be made pakka. In the alluvial soil of Gujerat the labour 
expended on a kachcha well is generally lost if the occupant 
intends afterwards to make a pakka well. The diameter 
required for a pakka well is necessarily greater, and it 
would be better to excavate for a pakka well in a place 
near the kachcha well than to extend the diameter of the 
kachcha well. The labour in digging a kachcha well in 
the Deccan is not lost because the substrata are hard 
and rocky. 

168. Q. {Mr. Muir-Mackenzie.)— Have the kachcha 
wells of the Deccan, which were dug in the famine, been 
kept in hseP — I have seen kachcha wells dry in the Deccan 
and therefore not used ; but if kachcha wells contained 
sweet water and the soil commanded was suitable for 
irrigation, I would be surprised if during recent years 
they were not fully used. 

169. Q. It would not be advisable to give money for 
constructing wells to cultivators who were not enterpris- 
ing? — No. 

170. Q. Therefore it would not do very much good to 
give much money to the backward people in the Panch 
MahalsP-No. 

171. Q. In paragraph 8 you observe that rainfall is 
usually insufficient for rice. Would yon cay that it fails as 
often as two years out uf fire ? — My experience is that it 
has certainly done so more frequently than that in the last 
five years in parts of Gujerat, especially Ahmadahad. 

172. Q. You say the assessment is a fairly liigh one. 
How do you account for the people being able to pay it in 
q)ite of its being high P — The seasons during the last five 
years were very nnnsual. 

173. Q. In ordinary seasons it would fail in two years out 
of five P — In those ports of Northern Gnjerat where rico is 
grown and the average rainfall is light, and there is no par- 
ticular protection from tanks or other tource of irrigation, 
there is certainly a very poor crop or almost total foilniu of 
rice two years out of five. 

174. Q. How do yon account for their being able to pay 
assessment ? — 1 do not think there is any great difference 
of assessment between rico fields and dry crop lands in the 

articular areas 1 refer to. Dry crops during recent years 
avc been grown in some rico beds and many rico beds lie 
now waste. The occupants could not possibly have paid 
assessment out of profits on these rice lands during tire last 
three yeara. 

175. Q. 1 understand you to say that there aro plenty 
of sites likely to he available for small tanks P — Yes. 

17C. Q. From what have you derived tlint impression ?— 

From my general knowledge of the country. 

177. Q. Do you know this part of the country P— 
Perhaps not as well as the Deccan. 

178. Q. Supposing you have small tanks, how would yon 
proceed ? — By ffigging rice beds underneath the tanks. 

179. Q. By digging out rico beds underneath the tanks 
yon would facilitate irrigation by flow, hut you wotijd not 
store the whole drainage from the calclimcntP — A'o; if yn“ 
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malco tlio Lank too high yon will swamp as much land above 
it ns you will irrigate below it. 

180. Q. Now what would bo the effect of this additional 
supply P— The small tanlcs would give people the surety of 
two or three waterings in addition to the ordinary rainfall, 
and therefore instead of having a very middling precarions 
crop they would have a good one. 

181. Q. How would yon ascertain the sites of the 
tanks ?— Why not undertake surveys. 

182. Q. Von would like to see surveys undertaken ? — 
Jlost decidedly as regards tonics. 

1S3. Q. Can many more now sites ho found p — Yes ; aud 
ifyonpnttho matter in the hand of u practical man, ho 
could complete his survei" probably in one season. 

184. Q. "Wonld you prefer to extend and' improve the 
existing tanks? — There is room for clearing a great many 
of them ouj; certainly. 

185. Q. And enlarging them P — I think that a snrvcy 
should firet be undertaken. It is very difficult to give an 
opinion on a broad question of this sort. 

186. Q. Do you think it would ho a good thing to 
encourage the digging of rice bods in black soil by granting 
toiaaip — Yes, bccanso with manure, Lihour aiula good 
position, a very good crop could bo grown. 

187. Q. Do you think it would be a safeguard against 
the ordinary flnotnations of rainfall P — Yes, 1 think so. I 
think that it would bo safer than the cotton crop. 

188. Q. Have yon seen the Hansot reclamation scheme P 
—No. 

189. Q, They throw a low bund round a largo area of 
land ; the object is to allow the rain water to sweeten the 
landP — The same practice is followed on tidal creek land 
further down the coast to exclude sea water. If the sea 
water at high tides is excluded, the embanked land is gradu- 
ally sweetened by the rain. 

190. Q. "We have been told that brackish water is very 
often usefully used for barley ?— And also for wheat. 

191. Q. 'The brackish water grows bettor crops of barley 
than are grown by sweet water P — Ves, probably. 

193. Q. That crop can stand brackish water P — Slight 
brackishness does not hurt wheat or barley, but really 
brackish water is specially useful for tobacco only. 

193. Q. A number of questions have boon asked as to 
the number of crops and the number of acres irrigated by 
a single kos. Do you think that a single kos would irri- 
gate six acres P — Yes, if the figure applied to successive crops 
taken in the irrigating season and the water lasts through- 
out the season. Three crops can be grown in succession on 
different areas in the alluvial soil of Gujarat ; one kos will 
inigate a greater urea of mixed black soil than of gorad. 

194. Q. Do you think famine labour could be employed 
to advantage in digging kachcha wells ? — ^I would rather 
give an advance of Bs. 26 or Bs, 30 and let the cultivator 
do the work himself. 

196. Q. Do you not think a good many famine labourers 
could be employed at this sort of work? — Yes, probably, but 
not profitably to the cultivator, because they would not do 
the work in the particular way be wants it done. If done 
by himself he would arrange the excavated earth to level his 
field, to make the slope, and generally to prepare the field 
-for irrigation. He would, moreover, dig the well in the 
position he knows instinctively would be best for his land, 
aud the people he would employ, his relatives and ordinary 
servants, would he kept off relief works for the time being. 

196. Q. Do you think wells constructed by famine labour 
would he used P — If the occupants, of the land dug the wells 
themselves they would he more likely to be used. 

197. Q. "With reference to the extension of irrigation 
by kachcha wells in Ahmadabad and Naira in the famine 
year, do you think Government would he well advised to 
make all these kachcha wells into pakka wells P — Yes, 
gradually, if the occupants cannot be induced to consti-uot 
the pakka wells themselves. 

198. Q, {Mr. ' Ibbetson.) — If the occupants cannot be 
induced? — The Government should undertake the cons- 
tmption,.hut the people themselves can do the work cheaper. 

199. Q. {Mr, Muir-Mackenzie.) — Do you think it 
would be satisfactory for Government to constrnot wells p — 

1 should rather see the occupants doing such work them- 
selves. 

200. Q. Supposing the_ work of constnicting the wells is 
not proceeding with sufficient rapidity, then you would have 


tlio Government stop in P — I would prefer to try all possible 
means to encourage the people to do the work thomselves. 

201, Q. Such wells would ho uncommonly useful in 
ordinary sc.asons P— Yes, 

203. Q. Thoro would ho considerable extension of irri- 
gated crops — Yes. 

203. Q. You say there was no scarcity of manure for well 
irrigated crops in the famine year in Gujorat. Had not 
tlioro boon a considerablo dry crop area sown and the usual 
application of manure to that ai'eaP — Kharif areas wore 
sown and manured, but thoro is also, no doubt, that the 
irrigated patohes got a full supply of manure. 

204. Q. Moro than usual P — Yes, hecauso more was 
available. 

205. Q. You have not seen much of water-logged 
arensp — No, except in the central part of Olpad. 

206. Q. Could these water-logged areas he made suitable 
for rice by drawing flood water into tanks and growing rice 
under these tanks? — Vom’ suggestion is, I think, a very good 
ono, and I should like to soo the experiment thoroughly 
tried. 

207. Q. In p.aragraph 16 of your note you refer to the 
land being hrouglit under well irrigation since the Bevision 
Survey in the Khed TalukaP — Yes, I saw a number of new 
wells being constructed and used soon after Bevision Surrey 
which Was made 10 years ago. 

208. Q. "Why have they used the wells since the Bevision 
Survey and not before P — They were afraid of onhancement 
of assessment, especially ns regards the well-irrigated areas. 

209. Q. They did not know that no onhancement was 
proposed P — I do not think they did ; at any rate they appa- 
rently adopted the safe course of waiting in order to see 
what would happen. 

210. Q. Do not tliink that they underatand it now P — I 
think they do to some extent. 

211. Q. TiVould you prefer permanent exemption of 
onhancement of assessment on wells or exemption for a terns 
of, say, forty years P — I would prefer permanent exemption 
in a district well provided with railway and good market 
communications and where rates are now high. 

212. Q, Do yon think the cultivator, who was offered 
exemption for forty years, would bo deterred from digging 
a well by fear of subsequent enhancement P — No, I do not 
think so. I think he would have a good deal of scope to 
recoup himself and repay any debt he has incurred. 

213. Q. You say that the removal of a foot or so per- 
manently from the deep soil of Broach improves the position 
for rice beds and does not lower the fertility of the land. 

I have been told by the people that the washing away of 
surface soil by drains spoils tho eroded areas? — That is 
quite likely. 'The weathering effect of sun on the black 
soil in -tho hot weather prepares a favonrahle seed bed. 
Tho drains wash away this favonrahle seed bed with the 
first fall of rains. Of course tho raw soil then exposed is 
not a favourable seed bed. 1 propose the removal of sur- 
face soil for rico beds once for all and the favourable 
weathering action goes on annually afterwards. 

214. Q. You say there are various reasons why well 
irrigation cannot he indiscriminately extended ; and that it 
must he restricted to certain areas where suitable suKsoil 
conditions exist. "Would you take no steps to ascertain 
that beforohaudP — I would have a survey and put the 
work in the hands of a practical man who would do a good 
deal by eye inspection P 

216. Q. Would you like to see the daia collected by the 
Survey Department, especially on points of level and as 
regards the quality of the water to he made use ofP — Such 
data will help the Surveyor materially. 

21 6. Q. How soon would you begin in a famine year to 
advance takavi for kachcha wells P — In September or Oetp- 
her. 

217. Q. The second-half of SepfemherP — Yes. 

218. Q. Do you know anything of the experiments con- 
ducted by Mr. Tata of Bombay in regard to boring in his 
Navsari land P— No, I don’t, but i do know that borings in 
several wells in the Surat district resulted in tapping water 
at a lower level and that the water thus got rose in the wells 
and increased the supply veiy considerably. 

219. Q, Is it necessary to hare expensive fools for that 

purpose ; would the conutiy-made tools not do P That is a 

question for an Engineer to answer. 


Mr.J. 

MolUson. 


Mr.J, 

JUollison. 
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220. Q. TVhat happened in tie boring trials which 
recently were tried at the Snrat Farm with country-made 
tools ?— In one well the r^lts were vpiy satisfactory ; in 
another smaller well the trial was xmsuccessfnl. A layer of 
sand was met with, and it was found impossible to screw 
the borer through tlus rand. "With better apparatus the 
trial would probably have been successful. I do not know 
whether better apparatus could locally be made or not. 

221. Q. Ton bad a considerable amount of success with 
your imperfect apparatus? — ^Yes, certainly. 

222. Q. Do you tbink it is possible to cducitc people in 
the storage of manure particularly in tbc conserving of 
urine ?— They do not know much about it now ; but if tlio 
necessity arose for manuring an irrigated crop, the neces- 
sary amount of manure will be fortbeoming, 

223. Q. They save urine? — To a certain extent, but tbc 
floors of cattle sbeds arc not likely to be generally pakka 
floored and drained, and this is the only w.iy to save all 
urine. 

224. Q. In the famine of 1899 there w.as a terrible 
fodder famine and no grass was previously stored ; do you 
think it is advisable to employ famine labour in storing 
grass ?— I suggested that course to the Commissioner, 
Northern Division, and to the Collector of Abmndabad, bat 
nothing was done. If the work had been undertaken tho 
grass, which was available in large quantities, could easily 
nave been sold at a profit in Uombay. 

225. Q. Is grass stored to any extent anywhere in the 
Presidency P — Nowliero that I l:now of except in Bombay 
and in Military Cantonments and by contractors, and such 
stacks arc often purposely burnt to raise prices. 

22G. Q. IVould the Ic.ading of a canal into tracts, not 
altogotber favour.iblc for wet irrigation, be of valnc in 
sweetening Iba wells and incrc.ising the amount of water* 
supply in the wells ? — Yes ; the water level in the existing 
wells in the Poona district is much higher than it used to 
be, but this is an accompaniment to waste of canal water 
and water-logging on low-lying areas. 

227- Q. Have yon fonnd that the tanks have tho elTcct 
of sweetening tlie water of wells in their vicinity P— I have 
not observed it. 

228. Q. I find you estimate the average yichl oi tho 
wheat in Alimadabad to bo 1,800 lbs. per aero for irrigated 
land and 600 lbs. I'rom unirrigated P— Ye.s. 

229. Q. TVould the irrigated crop get more mannro than 
the unirrigated ?— Unirrigated crops get no mannro at all 
proclloally, 

2S0. Q. It is used more extensively for irrigated than 
unirrigated crops?— Yes. In Northern Gajerat a well 
irrigated wlionl crop, if well mnmired, mny_ yield 3,000 to 
3.000 lbs. per acre ot grain, but tlictc is considerable risk of 
rust. 

281. Q- I find that in Alitnndnagar we bad in— 

1805-1990 . 03,000 acres irrigated from wells. 

120,000 „ ,. 


235. <2. Take the canal in Poona. You had— 

In 1S93-169G . . 81,000 acres irrigated. 

„ 1S9G-1S9T . . -10,000 

„ 1SP7-1S9S . . oAOfJO „ 

„ I899-19CO . . 31,000 

How do you account for tb.at?— It'is very difacull to 
answer that question without fully studying it. 

230. Q. Would yon prefer small t.mks to larp' for 
poradu soil, or do you refer to black roil onlv ?— Bl.-.ck soli 
chiefly. 

237. Q. Mould the present be a very good time for 
pushing the extensiou of wells ?— No ; the people are lard 
up ;Hioy have not yet recovered from the eflects of llio 
famine, and I do not think that they b.ave the means to do 
much themselves. Tliey bare no cattle and no money, 

238. Q. Do you tbink that the admluislmtam should not 
be disconrigcd if their eflorta are not successful at once?— 
Gradual cfforl.s for well extension should bo made. 

239. Q. Do you think people would bo likely to be 
encouraged if Government ndvanced money to dig wrlls and 
charged a Intjaynt assessment instead of taking back the 
advance? — When cultivators apply for talari they nre not 
certain that they arill got nil tbc money asked for. 

210. Q. lYliat do yon mean ?— They nre not sure tb.at 
the advance will reach them. They nro not sure that if 
Government advanced flicm Its. ICO thoy will get the who!,: 
nmonnt. Then they nro not sure of getting the money In 
time. 


1690-1897 
1897-1000 . 101,010 „ 

Do yon think the 301,030 acres would lie kept up?— The 
area will be kept up and extend with .a return to years of 
normal rninfall. In the last four yo.ais the rainfall has 
i'cen deficient. It is certain that ns soon ns the wells 
contain a goesl supply of water the irrigation will increase. 

232. Q. In Poon-a yon had in — 

1695-18P0 . G5.0''K) .acres irrig.itivl from w.dls. 

169G-16'.'7 . 81,000 „ 

ISP.^l-lSOO . 00,000 „ „ „ 

leOp.liHV) . 57,300 .. 

Kotwlthst.yiding that, you Irope that an inercnsnl area wdl 
be mslnlninedf — IVs. 

233. Q. Abo in Shel.apur and Na-ik ?— Yr*. 

23}. Q. Ti:e inerm-*-' in Pe-jra i« slight f — Many ef tVe 
xvtm in I’ocnn an* tijr If thfif 

J« Mt'.al w.ater the p-cj V do not u-e them. 


_ 211. Q. They might apply quickly .-—There nre ohjo;. 
tioris to taking talari ; (he peopio in.ay prefer to p.ay heavier 
interest elsewhere if they do not nctualjy get the wi'iole sum 
Inim Government. Tlie current belief is that a gorri dc.al 
"sticks "in the hands of the subordinate service. 

212. Q. I sngge.st hnpaya! n!«r<i:neai of 3!». 5 or II«, 10 
per aero as extra B'.scssmcnt for tbo well, Inste.ad of repay- 
ment of principal and interest for talari?— I would prefer 
tbo p.aymcnt of intcre.st mid refnndof ad ranee during n 
long term tif years. 

2-13. Q. M’hy ? — Because in that e.ase tlie people know 
precisely where they are, and can c.alculate definitely 
wlietbcr it will pay them to take the money or not. 

241. Q. If you take a single well it would pay so mneb 
for area irrigated by otic l-or ? — There Is spoJalalion abont 
it. 

245. Q. Wticro ?— I should prefer interest. 

210. Q. Why P—1 want your reasons. They might agree 
to pay hapayat rates e.alcnlated on oetual advanee of mtmey 
by Government if thep were ceilain of getting the whoh- of 
the money. 

217. Q. They prefer folnri f — Yes. 

218. Q. Do you think thoy prefer long iiistalm.-uts ?— 
Y'es. 

219. Q. .More than trreuty years?— No, 

230. Q. (Mr. Jlltliaa .) — One more qiiralion, M'etiM 
you tell ns svbetlier in the tracts of Uojrrat, whfra ther' are 
neither tanks nor wells, the nveroge rico rr-’p isnio r 
one.' — Yes, in the poorer p.ar!-, »>., w tie .Mohma .'.ibid 
tnltiln of Ivaira di-trict and in tie srestrrn vil!sgf«ot 
Aliio.'idnb.vl it i« deeidodly {•oor. 

251. Q. Kvrn In those jaits where tainfafi is lu. re 
reliahle the eai'loncs' of sumll larita wouM largch 
the BVet.agMyifM r — HiiqUe-liouaUy, it thr t.aoks tin itltr 
two or three waterings in tie e.-aoOi. 

2.32. Q. Could yea giro i;s any vrty r»ugk estiu a’.e at 
tho ascrage voice ot thesiold Without tar, is os og.ieot ?t.e 
nrerago srrth tink». Dr what propwtiea w®.,! S tsiA# 

In-re.-.-e the aver.-.i;e rirhl r — D-ulV, at any rate, in tie 

e.a-s of a Ithetally coftirated rrop. 

2315. Q, lihasl'-e.*! luggestej In e.s l! »t 
increare is by more t),in l-t^ to 1*1 D* y* 
estunst"- it in'.iriss:l f — Cettsi-ly 
settetings «v the tr.d cf the sraw! 
ill uiy opinicu. 


i an ! Iw 

w, >;M ti- 


lt -*» u t 
,ifi t! at 
’ir l*t'- 
■ ontturs 


Mr. A. C. CidlT'.vf if D.'isv'!,. 

{^tsrr.i, lUh Vfrtiit-fr I'rjl.} 

. l>ne,;t.-.r ef Drvieh.r tier:- is ary r ’-.-,.".r.- ef Irrrgt'r .a o-hl.-h w e 

itr'" I* ^ 7 Iffig i'-J *•* ' 

r«'T 

Veil So fuaV.e to t-t St 1 ‘••V. S'f,', ■ • / 

f.y. 


I. Q. (Ttf JVerie?e->;.)— Y'. U are ( 

-Yts- 


Mr. J. C 



SBLECTED EVIDEIfCK. 


95 


4. Q. llo doplli is beyond 30 fool P— Below tliirly feet 
thewntoris Kilt; you • enn get n limited supply of sweet 
water, bnt directly you incrense tlio supply you spoil llio 
water. 

6. Q. Is that invariably so P — Almost invariabli'. Per- 
haps there may bo small tracts whore you gel sweet water 
at a considerable depth, but I should say it is true for {tbs 
of the district. 

0. Q. During the last famine when did the wells give 
out P — I was not in Broach during the last famine. Prac- 
tically there is little irrigation from wells in Broach. All 
the wells give out about the beginning of the dry weather. 

7. Q. The last famine was very intense and very long ; 
was there any didiouUy about drinking waterP — As far as 
I conld learn there was no practical diHioulty about drink- 
ing water during the whole of the famine. There is always 
a slight sc-aroily of drinking water in the dry seafon, but 
I doubt if it was very much worso during the uimino year. 

8. Q. We h.avc h,ad evidence that Ihoro was a stimulus 
for the time being given to well irrigation by tho conslruc- 
tion of hachcha weusP — It made no really material difler- 
encc. There wore many hundreds of hachcha wolle, but 
these were dug only for temporary use. 

9. Q. Did they not lighten the stress ? — They made no 
materkil diiTcrenco. I doubt if 1,000 wells were dug and 
that would only mean about 1,000 acres. 

10. Q. You don’t seo nny pro'peot of improving flio 
means of irrigation P — Of all the districts in the Presidency, 
Broach is tho one which least requires arlilicial irrigation, 
hecause, with 17 inches of min, good crops can ho raised. 

11. Q. Yon have had only one famine since you can 
remember P — Yes, only one within the memory of man ; in 
1899 wo bad only 12 inebes of rain and the monsoon ce.iscd. 
Dnring the last two years ihcre may have been famine in 
other parts of Gujerat, but there has been no dblreai in 
Broach which would bo thought anything of, if there had 
not been a famine tho year before. This year with 22 
inches of rain we should have had a IC-anna crop in a 
greater part of tho district but for damage done by rats. 

12. Q. Enmino has occurred once and so it may occur 
again P — Looking up at the statistics of rainfall there seems 
to be no ground for the popular idea that tho rainfall has 
diminished. Tho figures show that tho present rainfall is 
hotter than before. 

18. Q,. Three years ago you li.ad famine? — Yes. 

14. Q. It may come again ? — Yes, it may of course ; hut 
looking at the averages, there scorns to bo no reason to fear 
that famine will oconr for another 60 years. 

16. Q. Have yon nny water-logged parts in your district 
and are they increasing P — No, 1 should not think that 
they are increasing. Certain areas were water-logged, but 
wo have drained them. There is a water-logged area still 
in Ankleshvnr, but I have no reason to believe that it is 
materially increasing. 

16. Q. Is there any question of remitting revenue on 
account of it, or of rednoing tho amount P —There is a letter 
from the Government on tho subject. 

17. Q. Do you know of nny good done by drainage P — 
Tho people wore pleased with the drains for the Orst two or 
three years, as tlioy could grow cotton instead of wheat. 
They are now complaining that they wash nw.ay tho surfnoo 
soil. 

18. Q. Have you had occasion to go into tbeso com- 
plaints P — No, I have not had timo to look at tho lands 
myself. I have only just joined tho district since this 
question cropped up. 

19. Q. The Mnmlatdar mode personal inquiry and his 
report has been sent to Mr. Beale?— Yes, that refers to tho 
complaints made by the people that the channels had done 
great injury. 

20. Q. Has the report gone to tho Public Works Depart- 
ment for consideration ? — Yos. 

21. Q. (Afr. Ibbelion.) — Is it iuoluded in Mr. Beale's 
report P 

22. Q< {Mr. Muir-Maehenzie.) — Yes j (to the witness) 
— Do you consider that the report can be relied on P — Yes, 

I tliink so. I reported that in Wagra people said that the 
land liad been spoiled, but that elsewhere there was not the 
same oomplaint. 

23. Q. {The President.) — I suppose that water-logged 
tracts have done best dnring the last 2 or 3 years ? — There 
is no doubt of that. 


24. Q. (jl/ic. Jliffham.) — Conld you tell mo how many 
wells wore constructed in ,rarabuR.av P— One hundred and 
sixlooi:. 

25. <2. Are they /t(ic/(r/«« wells? — Yes. 

26. Q, The majority of those 116 wells wore loft incom- 
plotoP — Yes. 

27. Q. How nre Ihoy dug ? — Tho people oxoavnlo a short 
way down, and wlion they got sufliciont water thoy leave 
the Well in that stale. 

28. Q. Tho Mamlatdav wlio came hero just now said in 
reply to a question that tlioy were all pahka wells P — I 
suppose ho called them pahka becauso thoy cost Ils. 3011 
lie may havo called them pahka, but they wore very poor 
pahka wells; they have no slcining or very little. 

29. _Q. Wore advances given for them P — Yes, iahavi 
Was given. 

30. Q. {I'he Prc.fident.) — I soo Ils. 38,730 was given P 
— Yes, that was tho tahavi advanced for tho 116 wells. 

31. Q. That is Bs. 334npiccoP — Yes. 

32. Q. {ATr. llipham.)— They irrigatcel 2,000 acres P — 
Thoy did. 

88. _ Q. Whether thoy were pahka or hachcha?— Yea, 
only in (hat year ; thoy were used only in the famine ; no 
ono had made nny use of thorn since. 

34. Q. Will thoy not bo used in another famine P— Thoy 
ivill all bo filled by then. This year our rainfall was 
tiftoi'n inches below tlio average, and still tlioy did not uso 
theto wells. 

36. Q. Conld you not insist on tlieir completing them, 
having given thcin /olni'i for tlio purpose P — It is generally 
fonnd that the man lins spent all tho money ho was given 
and he would again apply for more money ; we cannot so 
control the expenses ns to bo certain that ho has spent all 
tho money on tho well. 

36. Q. Uo usually spends it on something else P— Yes, 
very largely. 

37. <2- Do you know nny of ihcso reclamation works 
made ill IlnnsolP — No; but olsowhero private reclamation 
ivorka wore undorlaken.but none of them succeeded. 

38. <2- I suppose it is only a matter of timo ? — Wo gave 
tho people 20 years to reclaim tho land ; but tho land is not 
reclaiiiiod except partially, not enough to pay tho cost ; now 
they say it is not reclaiiimblc. 

89. Q. You arc speaking of tho roolomnlion sohomo of 
some years ngo ? — I am speaking of the reclamation of salt 
lands. 

40. Q. I was referring (o tho works mado during tho 
famine P — I have not got any personal ncquaintnnco with 
those works. 

41. Q. Yon don’t know how thoy worked P — No; bnt 
my impression is that you cannot icolaim salt land in under 
30 years. 

42. Q. It is a waste of money trying to reclaim these 
lands? — Yes; in tho Wngrn Tnlnka reolamations were 
nttciiiptcd and enormous sums of money spent on them and 
yet tho reolamul ions have not paid. In some cases the 
people have been absolutely ruined to my knowledge. 

43. Q. It may not pay proQt from a speonlativo point of 
view, but is it worth employing relief labour onP— No, I 
should not think so. 

4t. Q. Would yon employ famine labour on tanks P — 
No. 

46. Q. {Mr. Jbbetson.) —You doubt whether tho work 
will bo prolilnble P — Yos. _ Nobody is satisfied with any of 
the tanks dog in my district by famine labour. The largo 
tank which you saw is of littlo good for irrigation and is 
not required for the supply of the city, which was already 
supplied with water. 

40. Q. Four or five very largo tanks wonid bo of no 
value P — I oonld not say until I had seen them, 

47. Q. {Mir. Higham.) — What else would you suggest 
for your famine labour P — Employment of good roads, 
whion uro the great want of the district. 

48. Q. Where will you get your metal from P— The 
metal would have to be brought from outside, as we Lave 
not got metal in the district. 

49. Q. Would you use famine labour to moke the - 
banks P — Yes. 

50. Q. Must the roads be metalled P — Yes, if the/, are 

intended to last any length of time, - 
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tho stonag-.' pf m.ar.nri.’ f artirnlvrlr in tT.^ of 

orir,''?— Ih»_r do not Vnotr wad; ;'l>aat it non’; lot if t^p 
iin?=»ity r.rtrs? for R'anarirg an irrigat-’d c?trn, tT-r tw:.'*- 
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22.'5. Q. Thoj ».'vri.' nrino? — To ft c-'rtain oit? at. c at tl.r 
flo-''T» of raltl* »l.» h fttr rnt lAdr to l-rf- o.>ncr.\'.tr f 
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22 {. Q. In tin' faxinf rf Ipo.'' ti.rri' wa« .a l-'rr.b’..' 
ftjJdfT fatnino and no gra" v.a* proti-ntlt ntnrf.l ; do vr.r; 
think it it ndTi«ahl.' to rxp’nr farnini* ]aV'r<nr in ftorinc 
};T.a',t ? — 1 ft:pg"*tcd that fOn»»? to thi> ('ow!r.i«tion.’r. 
Northern DIt!*!':!!, an 1 to the Col!e,:',nr of Ah.mrdthid, hat 
nothing trivi done. If ih.e trork had h^^'n tindertaken Ih.o 
KT.atS which Trs;i avai’a'Ie in l»r;:e gnsniitie-i, con' 1 M'Hy 
n»TC been sold at a j-roEl in IVnilaT. 

22-j. Q. In cra»< atfire ! to an_T client aartthero in the 
rrf»i.len-_v ?— Ilnwherc that 1 know ef cre-’p; in IVxhar 
and in Militarjr C’.*i;tonxrnt« »r. 1 hr c "ntn'tor*, niul ft;efi 
Black* Ric often pnrfer*?!^ Varnt to rai».- I’ricf*. 
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• wfetenlng tie well* and increa«ln;t the nxcnnt of water- 
»r!f jdy in the tt.'IU J — Yre; th* c-it.-r lertl In ti-.e ct'*!irg 
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hnd and lio. ttnrn WMrTig>'.e.i f — Vc*. 
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j ri'tSstlly. 
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irrii.'ite S Khe,a'. cr.-;'. if well xa-''rr'.1, n ay rrrld V'-f'*) t<. 
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|rt*.. 
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.1, Tl:? 3oplli Iv'j'onJ 50 fi*rl r— lOf'livi’ lliirl.v foi’t 
Oif wAScr i« mil ; tpii cm (:<■( fl nipjilr (if ftrcpt 

■(Ta'.or, tnt fliri'clly ii;crf>«(> tVo nfipplvyou np^iil {In' 
Wil'.PT. 

5 . Q. Is {{'ll' inv.uUWy — •A{«h "1 iiWRtkMy. IVr* 

h.'.p« Ihfw I’-’ nli('ii' yin! (trt swc'm vnlt-r 

*{ n con'iilcrsf'!.' ^n! 1 *s.v it i* {rni’ for Jiin 

c>£ {V.t dUlsirt. 

C. Q. Dafini: 11 ? l'‘*l fnininr «li<-n ilul tlir wolU c'lti' 
onlF— I r.P! in lltv.tcli lititirj: l!-.'* 1»»*. fa>nii!r. rra*- 
tJ.-aily llirn' I* livtlr Uticulitsn fior.’. «oV,* in Iln'M?!. Alt 
the rri’lls piro enl sl-onl tho l'ri:inr,ini: nf tl:r lirr irmtlrr. 
?. Q. Till' !»>*. fiiRnnf KA« v.-rr inlmr sri.l rorr Imip ; 
llifrr any (liiaralSr dtinlii'if wnlrrf— A» faro* 

I wnli I'irn tb'-ra maS no prn-tiol liilli'ii'.ly a!'.-".!! itiitiV* 
tnp ira'or ilntinj: llif i»! olo ff {! ■’ fainin*. Tb-rr i« aliray* 
ft V.tplil srsT'fily nl 'IrlnVit p <r in {l.a ilrT 
1 iliisll if it rrai Vffy sr.cfli wrr*’ tlnrinp tbf fa'nini' rr-st. 

?. Q. We bar." !,j’i fii’rn'o t! a'- S>fni'*-s« n »!)nutln> 
[or tbf tin-.s l-rinp pitrn tn k.-M ((Tiyalinn l.y >!.i> ff.--*trt!. - 
lion ni I'.irirl.’! — !' v.'sl'* na t.aUy i’,t!l*t- 

rnw. Thrri’ ftx’rv many 5'.ni ln''l> pf Janlrl-J Mslt*, bn: 
tbfff vfrt lina pnly fcr {rrapariry O''. 

0. Q. Dii iVoy r.n’ iijl to i’.» strnit — Tli-y r-ali' nn 
iraVrii! if S"!':* nrir ilni: at 1 

{}.3t trcnU tnly tnns al-st’ 1,0 oJ 

10. <?. \Va dan*! »v any j't'.-.ip'o' rf itr j t.iiinc j!.- 

jnmrstf Irri^ili.’tif— Of s’l ;! r in !.' t {‘.'■•-(i-io'y, 

Ilr.-*ali 1» tVf rro ftbitl: 1-att ts-'K-rt' atllf. ' «1 hji^ation. 
I'for.R', wit!; 17 ic'l.H c,^ ra’n, p, ji! r»n !•- rstit-l, 

11. Q. Yen lirn I tl only tnt f.-.n.!*-*' 
ri'n:fnil''rf — Yrt, rnly p*r in :? c r,t;.- ay i f t an i in 
IS.'*? ’•T b'-I cnly 12 jn;l->n cf ra'r. a” 1 !* * in' ■ O' n p o.-.-l. 
Dntisp tif Uit {■Wo ypj.t t' -nr tr ST 5 K'tr. fatairr irt 
it! rr 1 art* cf Oi'.j'ta:, 1 111 {bite l.n i.tfv. ro di-.'.titt m. 
L'fi»\'n wiifli want* Fa ll ; ;;}.{ my 'np t f, if O fin ta! 
to*. l>n:E ft fitnint lir Tfir l-'frtr. Tf.-« ytat «i:'i i'2 
ir.r!;ft if rsir. w.' iFjnH f»vr !.a5 n K-ar.r.s pf. p in s 
p-ciirrpart cf I5.f ditlti-t In*, fft tUtnapt ib-.f Vy ra'-a. 

12 . Q, Fsmir.J' l.ii p-rnirf'l f 'fp at 3 m i*. msy r-W'.;t 

ipainf— T/t'jliinp sip at tlf ttat^'inf taoia'l \\ ftV 

to l>r CO pnj-an i f(rf {!:(■ f. T's’ir iln, t? ,\t i!,r rait.fsn *>■ 
sJieinitb'-f. Tl,r fpar.a i3:w t!-»t t! ; t. i-t.', rasnfv" si 
I'tlUf (ban Oifciv. 

IS. Q. TnriP yiart spo yen fa! fatt.ir.f .* — V^. 

14. Q. It may p:»n apiitit— Vn, t! tniy if o-nr*'" ; ! n! 
iDoVir.p ft*, tb? nT<rapi'». t! fif Iff till Sf. Y- an f.aa n ti tor 
tbat f.«a5r,(! win oiirnr f</rar.otbff POyiaii. 

15. Q. HaTi-yeti »ny wj'.r.bpp-I j sf.. In v,-~r i!l»tti:» 
and aro ibcy ictrcaslcpb— Ko. I I’/.r,’,! nt>. 'tUf.i. I' at 
tber ftrn incrrs'ifp. Otitsin arrai wire wi!f (•! •p-pnl. In! 
no liati urained li.. Ti.fro i* a WiUr.V p.y i atra illil 
in AntlnbTar, bn*. I Uayn r.o ica.cn to bfliftf ib.at it i» 
lasl'rialiy incrMiitip. 

1C. Q. Is ibpro any qniiliori of ffiniliinp rcrrnnf on 
^caentof it, oriif n-docit.p ibasismot ? — Ti.r-tf" iia ii'.lir 
frra tbe GoTfiRmcnt on Ibo aabjiot. 

17. Q. Do yen tnow of isnr pcxfl slono by slr.OnapfF — 
Totpwijld were picavd nllb'tbn drnlr.s far tl.f' firti two or 
tbroi year*, BJi tbry ennld crow e-.tton intt-nssl of wbn.at. 
Ttay are now coinpbiininp that tbar waib awav iba surfarf 
roil 

18. Q. IIsTC yen bad oottwinn to RO info tbma com* 
plainfsb — So, I bjvc not b.vl limo to look nl Ui? Innds 
mjatlf. I bare only ytiil joined lbs diitilct sines tbio 
qoestion cropjicd up. 

10. Q. The Mamlatdar made psntonal inquiry nnd bia 
report has been gent to .Hr. Urals?— A’cs, Hint rofrm to the 
oomplsinta mads by the people that tbs cbaniiels Iiad dons 
grtol injury. 

20. Has the report pons to llio Public IVorts Dcparl- 
tuenb/cr considcmlion ? — Yes. 

i"5l. Q. (Jlfr. Jllief/on.)—U it included in Mr. Ucalo'g 
'eport? 

//' 22. Q. (Mr. AfusV-Afactenaie.)— Yea ; (to the wilncga) 

/ Do yon coneidcr Ibat tbo report can bo relied on P — Y’'cg, 

' J think go. I reported that in Wagra people said tliat tbo 
km], liad boon gpoiled, but that clsowbcre there wn« not tbo 
tame complaint. 

is. Q. (The Presideni .) — I siipiio.*!! that svater-lofjKcJ 
Itaclg have done best during tbe last 2 or 8 yc.ars ?— Ttieio 
i« no doubt of that. 


24. Q, (.Vr. Hiyhatn .) — Could you tell me bow many 
wt'lli were csinsfrneti'd in iluuibiisar ?— One liundred and 
slale"i:. 

25. Q, Ais ibsy I'liehehii wells P—Yri. 

2C. Q. Tbs iitftjsrity of IbcBs 110 swll* wcio loft incom- 
plete f— Yes. 

27. Q. lliiw nre Ibsy diij; ? — Tlie people nxcavnt.' n abort 
Way down, and nben Ibsy (jet anilirisiit water tluiy leave 
tbs Wi ll in that stale. 

2“^. Q. Tlis Mambaldar svlin e.mis licii' just now bouI in 
reply to a qtieslisn that they were all ymbbii srellsP — I 
ssipj-'se bs oiled tliem /Hii'lii beeanto they emt Its. SOD. 
Mr may bare railed lliem ptjiX'.t, but they sverc veiy poor 
/•.jMm Wells ; l! ey have no sleiniitR or Vety little. 

tv. <J. Were ads-aness niven for IbrmP — Yes, titlavi 
w*s cierit. 

(}. (Thr i’tviiVfnf.) — I ss.' Its. 8?, 780 was qiven ? 
—Ye*, tl at »<.as ibe t.ib.iri ndvaneed for the 110 we'la. 

81. Q. That i. n*. .8-81 a pio-ep-Yrs. 

82. Q. (,tfr. //><?*. rn.) — Tliry it»i;;al''l 2,000 neren ? — 

1 ! ry del. 

38. Q. Whether they Were juil'l.i or X'.ieA.eAif ? — Yer, 
s nly in !b»t yeir ; lliey wsre n«fd only in Ibe famine; no 
i!:s bi! male »nl tit- of them sines. 

81. <,1. Will they n 'l be tnid in aimilisr f.amine P — Tliey 
wilt el! be fijel l,y tbrti. TliU year our nsinfall was 
f fl ■ 'ft sr'3 r» b'tlow l! e avern,;e, and itill tlisv did imt me 

D rte If rill. 

35. Q. IV-dljfi-.) tioi intis! oo Ibrir nnnp!elli)(; tbeiii, 
1 aijnc ir.vea tJirie. r.d.isi frr tie purjoiep— It |t generally 
(. -:.d tiatt! .- min l.ts fjs^iit all lbs ctisney bs was piven 
ftr.d 1 f wi -tl i »„*>iti a; ply h r iiinte ii.oiirr ; we cannot ee 
r.f nt.*' 1 t! - crp-!;ir« n» t,i I e ecil.iin that lie bai spent all 
the rio-.y en t!..* nrli. 

rc. Q, Hr {itaally gicnds it I'W remetbinq elief— Yf«, 
viry I.MRfty. 

87. Q. lie you Imw my of ibei" rodamatisri work* 
ra vie it) fiftot S‘o : ! ’.It fl*'wbrre I rtvAls reehinfttion 
w.-rk* were r.s; '.ftt.akf n, b".t f.sns ef tb.eiii •uc'se'lr'l. 

P". Q. 1 it )« f tily a matter of timer~1Ye pare 

t! e jso;.'.* 20 irir» to reshsim the land ; l>n! tb" land ii nut 
ifclsimct Mfep: pirtislty, rii t cno!;(;b to (ny lbs rosl j now 
J? fy lay it is ml •■(e’aimftble. 

rp. Q, Ye-.! at-- ip’.akirc of llis reehwstion R-lieme of 
t :i e if»ts oRuP — 1 fttii <i>'.iVini; of the rf'liirnfttion of f.iH 
lftf:dt, 

■}<•. Q. I via tefrrtinc to tl.s wmlcs tiisds dnrinR Ibe 
famine r — I bare r.el pot any {fermnal ft*'ju.i!tit»nre with 
tl.Osr a'.rrht. 

41. Q, Y'oti don't Inow bow they asrorkedP— Mo; bnl 
mr imjfctsU'ti is tba*. you canm l Kel.aiin salt land In under 
POyr.ara. 

42. Q. llitftwaatsof ineney Iryinp to ri-elaim Ibe.e 
lauds?— Y' ear; in ills Wapr.i Talnhn ri-ebtinaliona were 
at’eiiiplsd and enormoiia nim* of mnney »i'ent on tbern and 
yd tlie rerbomationa bare not | aid. In soms raseg lbs 
jmepls bnre leen abiclalely rtilned to my ktmwlclce. 

43. Q. U may nut pay profit from a gpseiil.allys point of 
view, but is it aeorlb emplnyiiip relief bobour onP — No, I 
should not tliink so. 

•It, Q. Would yon employ famine Inbonr on t.onlaiP — 

So, 

•15. Q, (.l/r*. JfihefioH.) — Y’ou doubt wbcllier tbe work 
will bo pioliinblo? — Y’es. Nobodj’ ia g.otisfied with nny of 
the taiikg ilup in iny dialrict iiy famine Inbonr. Tlie largo 
lank which you nose ia of little g.>od for Irrigation nnd in 
not required for tbo niipply of Hie city, wbioli av.in already 
BUpplied with water. 

•10. Q. Four or five very large Innkn would bo of no 
value? — I could not ray until I bad neen them, 

47. Q. (dfr. Hiphatn .) — What else would you auggent 
for your famine labour F — Kmploymciit of good ro.ad.B, 
wbloL aro the great svniit of the district. 

48. Q. Wbero will •you get your inctnl from P— Tlio 
metal would hnvo to bo brought from osttaidc, as wo bnvo 
not got metal in the dietrlct. 

4th Q. YVould you use fnwino labour to innko tbo 
banks ? — Yes. 

GO, Q. Musk the roads bo nioUlleJ ? — Yv.h, it tlier are 
intendod to lust any length of time. 


Mr.A..O. 

Logan. 





INDIAN IRRIGATION COMMISSION : 


Mr.' A: C. 61. Q. Work of that sort like railways employs very 
Logan. ’ittle labour in proportion to its cost P— Yes,' but we should 
have something to show for our money. 

52. Q,. (Mr. Ibhetson.)~Tio you think you would be 
able to keep up these metal roads, supposins: you made them 
in the famine P — Yes, the Local Board could do it. 

63. Q. They would have to import metal P — ^Yes. We 
have made many roads and keep them in repair ; the cost of 
making a new road is about Rs. 10,000 a mile. The Board 
now does a few miles every year besides repairs. If Gov- 
ernment provided the capital cost, the Board could spend 
on repairs the money which it now spends on new works. 

, 64. Q. Do you expect Government to pay for the famine 
labonrandto give yon the metal free? — It would be just 
as good as spending money on useless tanks. 

65. Q. Not on useless tanks but on feeding a starving 
people. Yon propose to employ the labour on the earth- 
work of roads and to spend twice ns much in importing 
road metal P — There must be some increased expenditure 
involved to Government. The Government would have to 
bear all the expenses, the Local Boards could not, especially 
in a famine year. 

56. Q. I find in yonr note no expression of opinion abont 
tank irrigation ; yon have strong reasons against trusting 
to well irrigation. Would you do anything to extend tank 
irrigation P — I do not think tank irrigation is irrigation at 
all, looking on irrigation as protection against famine; for 
when the rains fail the tanka fail. 

67. Q. But does not the increased yield put the culti- 
vator into a better position to resist famine, and thus there 
is less likelihood of his coming on relief P— That is so. 

68. Q. I suppose tank irrigation is profitable to the 
people P — ^Yes, for rice. 

69. Q. Do you think relief luhour could be usefully 
employed in cleaning ont the tanks ? — I would have said 
that tanka are a nsefnl form of relief until 3 or 4 months 
ago, bnt I now see cause to doubt it. Wherever I go people 
tell me that tanks are none the hatter for being cleaned. 

60. Q. Do they give any reason for that P— The old 
bottom is disturbed. 

61. Q. Dn they ever ask for new tanks P— They ask for 
the excavation of village tanks which are used for irrigation 
and for cattle. 

62. Q. Would yon deepen the village tanks P — I doubt 
the useful effect of spending money in deepening village 
tanks j the soil has cracks, so that the more wo deepen tbo 
tanks tbo more the water disappears. 

63. Q. Do you think it is worth while doing anything 
to extend irrigation in Broach P — I think Broach district 
does not rcqniro any eitonsivo scheme. The people are 
exceedingly Arewd, and good cultivators would dig wells 
no doubt i if they thought wells of any nso they would dig 
thorn and they can got taiaui for tbo pnrposo. My experi- 
cneo is that they won't dig wells even if you gave them the 
money free ; if they did dig they would not .nso them, as it 
does not pay to draw tho water. 

64. Q. Tho nnirrigated crop is so good P— Yes. 

65. Q. Suppose you had another famino next year and 
relief labourers to bo employed somehow, do vou think you 
conld do any good to tho district by cinploying them on 
irrigation works of any sort P— No, I should ompfoy them, 
in tho first instance, in digging out village tanks ; the area 
for irrigation tanks is very restricted ; it would bo simply 
throwing away money to dig irrigation tixnks in black 
cotton soil, where people arc quite satisfied with getting 
thoir cotton. They don’t want irrigation there. 

60. Q. They would not snbstitnto rico for coltonP — I 
think on tho whole that they would not, 

67. Q. They prefer cotton P— Yes. 


famine labour be nsefnlly employed in that way P— Yes if 
the Engineers certify that the raised would inoresse 
the capacity of the tanks. 

/3. Q.lMr. Muir- Mackenzie.) — In some parts of your 
there are considerable areas of waste water-losged 
lands P — No, not a very large area. ° 

74. Q. An appreciable area P— Yes, hnt except in 
Ankleshvar they are mostly all drained. 

75. Q,. Do you think that drainage is tho best remedy 
for them P — I do not know any other remedy. It is rather 
a dangerous thing to do unless it is done very carefnlly. 
You may take away more water that yon ought to. I saw 
the drainage scheme that was first started in 1885 ; it was 
foundsd on tto basis of draining off 6 inebes of rainfftll 
per day. 

_ 76, Q. It is only one inch here in Olpad P — I am refer- 
ring to the mport of Mr. Day; he says he found that tho 
heaviest rainfall on any one day was 11 inches, so he pre- 
pared a channel to carry off rainfall in 2 days. 

77. Q. Would it be any use running drains into tanks 
in water-logged areas with a view to create rice cultiva- 
tion P — I think it is the best thing to drain into tanks 
below the drains. 

78. Q. If yon put regulators in the drains you miglit, 
to some extent, obviate the danger of taking off too much 
water P— That is a question for the Engineers to answer. 

_ 79. Q. Was famine labour employed on these reolnma- 

tions you spoke of P — No, it was private oiiterpriso. 

80. Q. (Mr. Jhbetson.) — Yon say veclnmations might 
take 30 years ; bnt will they snccood in the end P — Of two 
men who undertook extensive roclamations, one is stone 
broke. The other has large means and got a good deal of 
fertile land in conjunction with bis reclamation. Ho avon't 
toll me be has succeeded, for next year the Government 
ussossment faUs due, but I think he will stick to his reclama- 
tion. 

81. Q. (Mr. Muir-Macienzie.) — Do you think tlio terms 
of granting tfll-aiii aro sudioioutly liberal P — Yes, I don't 
think the raynts ought to'bo given money at a lower rate of 
interest than we Lave to pay. 

82. Q. Conld any further simplicity bo introdneed in tho 
procedure of granting advances? — I believe that during 
the last two or tlirco years iakavi Las been given with 
remarkable simpUoity. 

83. Q. Bnt in ordinary years ?— Inquiries mnsi _ bo 
made; first of nil yon must know tho man’s position, 
whether ho is solvent. We ask the Mnmlatdars to ninko 
inquiries. 

84. Q. Do you think they are a bit alowP — Yes, in 
ordinary times, they arc; but they bavo not been slow 
during tho last throe years. 

85. Q. Do you boliovo that there is misapproliciiBion 
and unfonnded fear on tho part of tho peopio that if they 
make wells cither out of their own resources or out of 
takavi advances they will ho charged enhanced OECSsniont 
contrary to tbo lawP— Yes, they fear enhanced assessment 
if tiio well is made in tlieir own land. 

86. Q. They would bo afraid of sometbing more tlian if 
they left tho land dry P— Yoa ; it is reasonable, ns nobody 
knows to the contrary. 

87. Q,. It is in the law (reads from the Code, Section 
lohp— At any rale tho general feeling is that Govern- 
ment is inclined to assess iinprovcinonts at every new 
revision. This morning I travelled niong with a w&tltliy 
Parsec gcnllomnn wlio said ids nssesamcnt liad l>ccn cnlianc- 
cd 1,200 times in the Revision Survey owing to Ins having 
improved bis land. 

89. 0, Do yon boliovo lump— I don’t believe him «o 
far 08 tho 1,200 times are concerned. 


08. Q. Apart from tho question of assessmentP — Y'es, it 
is a very hardy crop and a profitable one. 

CD. Q. (The President.)— 'Bae the question of employ- 
inj: fatnino labour to mnko navigation canals in Broach 
been considered?— Never to iny knowledge. 


70. Q. (Mr. Pajaratna Mdir.)— There arc several Unks 

in the district?— Yes. 

71. Q. Do yon tliink it wonld be possible to increisc 
their caracity by raising tbo hinds ; you object to digging 
nnd disturbing the soil?-I conld not give a professional 
opinion on that subject, as I am not an Engineer. 

72 Q. Is it not generally known that their camcify 
deteriorates owing to neglect to repair them. Could not 


89 Q. Yon don’t think tho provlsioiii of |hc Code arc 
understood by tbo penploP-No, 1 don’t; hut '.t may add 

that I think that when it pays they will make wells .-egatd- 
Icss of enhancement. i 


O. Do vou think, given tank irription, rice crap, 
i bo more ptofikablo than cotton F 1 do not think si ; 
>onlo would never change cotton for rice. Tho people 
erv larv. If a" enterivisiDg cultivator uses n gOMi 
f tnnnnri! with irrigation, I think that a rice crop 
, be more profitable tl.an a f *'”' 

ful. There is so little rise in the di^.nrt ti.at 1 have 
made a comparison of the profit*, CoUcii girei from 
I to Rs. 40 I'cr acre. 




Mr, M. Vis 
vesvaraya. 
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• 36. Q. In some patts of the Bombay Presideney there 

are tanls in every village ?— That is not the case hero. 

37. Q. {Mr. Miur-Mac'kenzie.)—'Rw6 yon 'ser\-cd in 
Gujerat? — Yes. I was in Surat. 

. 38. Q. {The Pj-eiiden;.)— Comparing the soil here and 
in Gujerat, I suppose there is more black soil there than 
here P — ^Yes, but the soil here does not oraok ns in Gujerat. 

89. Q. Do you know anything of the T.apti v.alley 
scheme ? — I have heard of it. I think a scheme of that 
magnitude should be given a trial notwithstanding the 
black soil. ’ No chance has been given for such works in 
Gujerat yet on a large scale. I do not see why wo should 
not construct a large canal. 

40. Q. You say — “ Inquiries show that during the 
drought of 1899-1901 the water-supply of wells ran short. 
Do you know bow long it took to run short ; did it begin to 
break down in the first dry year? — I think it first broke 
down at the end of 1899 or beginning of 1900. I was not 
here in 1896 ; 1897 and 1898 were fairly good years. 

41. Q. Have you ever thought as to whether it 'w .13 
necessary to require applications to be made every year 
for- water ? Is it not a discouragement to tho cultivator 
to go through all the necessary formalities ? — In the case 
of tho small tanks 1 think water applications should bo 
dispensed with ; on large canals this cannot bo done. In 
the monsoon wo stretch a point and allow cultivators 
to take water. There is a Government Resolution which 
permits tho watering of dry crop in the monsoon before 
accepting water applications. 

42. Q. Is there any. use in the application system ? — It 
is of great use after tho monsoon, for dry weather and 
perennial crops, when the water-supply is limited. 

43. Q. IVhal advantage do you attach to it? — ^It pre- 
vents our accepting responsibility for watering a larger 
area than there is water for. Wo have to calculate for 
what area wo can give water. Wo cannot promiso an 
indefinite amount. Wo usually determine the supply 
available in November after the monsoon and we find out 
for what area wo can give water and restrict tho applications 
accordingly. At the end of tho monsoon we have a certain 
amount of storage in tho tanks which can irrigate a certain 
limited area only. If everybody were allowed to take water, 
the water-supply would run out in the middle of the season 
and the crops would suffer. 

• 44 . Q. What are you afraid of if you give up the 
system ? — For instance, on the .Mutha Canal we have about 
3,001) million cubic feet of water ordinarily. The storngo 
varies. If the biter monsoon rains fail, wholly or p-irtly, 
this storage is drawn upon earlier in the season, and thcro 
is the fuitbcr disadv.antago that tlio normal flow in tho 
river slops earlier than in seasons of good rainfall. In a 
good year, therefore, tho water-supply may snfiico for 30 to 
40 per cent, larger area than after an unsatisfactory mon- 
soon. 

45. Q. Docs the supply vary very largely P— Yes, to tho 
extent mentioned already ; we raiso tho water above crest 
level by means of temporary standards and boards. That 
makes a diilerenco of about COO million cubic feet. 

4G. Q. In a year of drought yon cannot depend upon 
bavin" tho ilutba reservoir full? — No, not to the top of 
tlio tCTopoffiry TVfir crosts o storo ^vt\tcr nt tlio cud of tho 
monsoon 2 to *1 feet nbovc the crest of the Tvasto wcir by 
means of a temporary weir of stniidaras and pIunKs; 
wliothor tJie lank fills to the lop level of tho planks or not 
depends on the later monsoon rains. This aUo mtrouuccs an 
element of uncoilainty iu rc^rtl to the quantity of walor 
available, 

47. Q. Do you think that; generally speaking, you would 
gel the full snpply or not?— Wc arc certain of the lake 
filling every year up to the top of masonry crest. 

48. Q. Then when you begin the rali irrig.ation in 
Oclober and November you should be able to count iiiwii 
a certain amount of water P—Tjic diflicnlty is that jf the 
inter mon'oon rains fail, there is no water in the river to 

speak of and wc have to draw upon the storage earlier, no 

c.anuot berertain wb.alBtor.a"c will bo available liU about 
the beginnim; of December ; Uual is our great difliculty. 
b.avc tried to work this out .cientilically foj the p-asl two 
or lliTC' VC3TS. If we bad failed to do this, lliero mi"h. 
have been extensive {.lilures of crops by untimely failure of 
supply. 

.10 Q. B'tw.en wbal limits c.an you emut?— ThedilTer- 
enr.e will 1- -0 to 25 iwr cent, between short and fob stor- 
a"..'; wc onn-it pet up the pl.anl.-s early enough to make 

-sure of a full tank, bcouv there II d.ar."ircC mvy JlctKJ 


over-topping the plank weir and raising tho storage to an 
unsafe level. If, on the other hand, the planks are pnt in 
late and the later rams fail there may bo no replenishment 
in that_ season. These oircnmstancss render the 6tora"o 
uncertain within the limits stated. ° 

remedy is, I supjiosc, a snpplcmentair reser- 
voir?— Yes. O'-* 

51. Q. If yon bad that supplementary reservoir, could 
yon count upon a fairly uniform discharge P— The nn- 
cortain conditions in that case will go lower down. Now 
up to^ni we havo got a fairly satisfactory supply tliron"h- 
out the year ; and if wo build another reservoir, fbo limit 
will be shifted 12 miles farther down, and beyond that 
limit tho uneertninty will continue. The fact is we want 
very much larger storage than we have at present. 

aware that on the gre.at canal sysleins of 
Northeni India no applications are over asked for?— The 
villagers send up applications on the Sone Canals. 

53. _^ Q. I am t.alking of tho Punjab and North-IYcsfern 
Provinces ? — I nm not aware of the conditions there. 

54 . Q, The village gets a certain mimbor of sluices and 
the people work them ; they distribute the avater and there 
are no applications ?— Wc cannot do that hoie ; oar water 
is too valuable except in the monsoons when the rivers are 
fnll. Our slorago at other times is very espensivo, 

55. Q. You say in yonr note — “ Irrigation works get no 
credit for increase of land revenue.’’ Is tlmt the case ? — 
Yes. 

66. Q. Is not an owner's rate charged on land ?— Not in 
the Bombay Presidency. 

57. Q. Thcro is a book credit given to tho canal ; is there 
not? — Not on the now capital account works. 

' {jUr. Muir-Maehcnzic .) — Tho land is not assessed net 
on Government irrigation works. The wator-rato is kept 
quite distinct from the land revenno. In theory tho 
gets all tho credit it deserves, though in prnctico it m.ay not 
get all. There may bo some enhancement made owing to 
tlio increased sconrity. 

68. Q,. {The President.) — Then the canal docs not got 
full credit for what it dors for the country ?— It docs not. 

69. Q. (Mr. Jihetson, )~Does not the inlrodnction of 
a canal bring new land under ciiltivntinii ? — {Mr.' Muir- 
ilfocleiisie.j— No, only the cultivation of old land is render- 
ed more sconro. There is only one per cent, waste oven where 
thcro is no 'canal. If credit were given, I think it would 
only increase book coinplieations without' any malcris! 
addition of revenue to tho canal. 

TFiiness. — Neither could wo gnarnntco the vrtilor.supjily 
prory year for irrigating tho whole area now classed as 
irrigable. 

CO. Q. {The President.)— It yon have snfficient slorago . 
reservoirs? — In that c.aso wo can guaranlco to the cilont 
of tho storngo only; it depends again on the nature of tho 
crops. 

The President. — It seems very important for the Bo.m. 
hay Ptesidonoy that all ercdit should bo given to canals. 

3/r. Mtiir-Maehcnzie.—li would complicalo accounts 
without, 1 think, much advantage to tho canals. 

Witness. — (Contimiiiig.) You s.ay we might give water 
permanently without apjilicatioiis ; wlinl rate would yon 
fix ? — (The President.)— Ue. 3 im acre for whc.at. 

Witness,— Oat working expenses amount to at-oiit 
Rsi 3-8, so it would not jiay if the crop rate was only Rs. 3 
per aero. Wc have a net revoimo now of over Rs. 3,00,090, 

Cl, Q. 1 don’t quite nmleretand your point P—llic inoro 
you extend irrigation ttie more you lose ; our revenue de- 
pends on the nature of crops more than on the area. A 
large extension of loir-rated crops is a diradv.antngo from 
the point of view of revenue. 

G2. Q. I don't yet too your point ?— Would yon charge 
by the quantity of water or the atea irtifpit-M ? 

C.3. Q. By the area f—l In-re would he tl." diffi-reiny of 
Rs, 2 nnd Rs. 40 j'-tr acre that I snole of. 

Cl. Q. Would yon sap to a man if he Rslie-l for irriga- 
tion for a dry crop. I cannot give yaa walcr l-.-aiKa tiers i« - 
ro innch required tar sugarcane ?— 'tie waler-sanj ly is 
livpnthecatf'l for a c^-ri.iin area .at.-d only the hal.ir.ee i> .avtil- 
nhle. If cv.'ry one were nllowed t.i t.akc sratef as be c' '-•S 
the supply would run sherl. In Nortlurn fndra tbff 
as ta"c!i oabr rr.tn tie canal ns they ran .and tl-'.r prefer 
wasting H down the cans! wlete there is a ch»t;« 1 1 s-'o of 
it being usM to nlluwmg it to ron t a wage In tie riser 
itself; i.ticiii Bombay wc try to draw fre.ra <,ut 
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reservoirs as liitio ns would just meet onr wants becaiiso tlie 
wmtcr-supplj* saved is reserved for future use. 

• Co. Q. In Nortliern India it is Into tli.at tiie rivers Ii.avc a 
larpo disclinr):e, Imt it varies and tlio supply in the canal 
is often insuflioientP— There, I thinle, more than tlirco- 
qn.artci-s is dry crop j hero wo have to regnlato the amounts ; 
one million cnbio feel will grow to 2 acres of sugarcane; 
for the rahi crops it will be 12 to 15 acres. 

CO. Q. Do the people that arc growing supareano have 
to send in applications P— Yes j tlio sowings begin iuFcb- 
ntaiT and go on into Jlnrch and April i wo calculate wlmt 
supply will bo available ; we only take applications to the 
extent that we have water for. 

G7. Q. Don't yon think it possible to bring down your 
working expenses ?— lYc cannot in the case of liigh-ralcd 
crops. 

68. Q. Your working expenses are enormous compared 
with Nortbem India P— I don’t think so ; onr crop rales also 
aro very high ; compared with tlio capital cost of tbo works 
onr charges are moderate. 

GO. <2. (Afr. Jlf«iV-jl/<icIcnn'c.)— Our present working 
expenses are so iiiucli disguised by tlie system of nccounta 
that it is impossible to get at tbom. 

TTitnesf. — Will you please refer to page 12 of my Jlcino- 
mndntu about the system of ncconnls in this Presidency ; 
wo c.an manipnlato the area ; for inslanee, wo could check 
the area under sng.arcnnc and increase that on rahi crops — 
one aero of sugarenno is equiralcnt to ahout eight acres of 
rah! crops ; on the Mntha Canal, by refusing water for cane, 
wo could irrigate -10,000 acres instead of tlic 8,000 acres 
at present. 

70. Q. (77/0 President.) — Which is tho host w.ay of 
protfoting the country against famine? — 1 think working 
on " productive " lines ; wc shonld not lock tip water on the 
chance of a famine ; wo should every year m.ikc an csliuiato 
of the water available for high class crops, and in famine 
ycar-s" make some concession in favour of dry crops ; please 
see page 17» section 0 of my Jlcmorandum. Another point, 
in this Presidency, is that wo h.avc about 300,000 ncrcs, wliich 
arc estimated to bo irrigable, but wo only work np to 100,000. 
In other Prcsidcnclos they work almost np to their maxi- 
mum. 

71. Q. It comes to this, that in tho fainmcs, wliioli do 
unfortuuatcly occur, Madras and the Punjab can protect 
themselves, hnt Bombay cannot on account of tho system 
followed P — I consider tlial water should not he reserved 
to a largo extent for dry crops in a famine year because it 
wonld disorganize tho cultivation of high clsss crops ; I had 
mnoh rather have a fixed area of high class crops from 
year to year than reserve water for dry crops for wliich the 
demand is slack in ordinary je.arB, and only becomes keen in 
years of drought ; my proposals on this point arc explained 
in section 9. page 18 of my Jlemornndum. 

72. Q. By ‘ fixed area ’ yon practically mean sugarcane ? 
— Yes, and garden crops j also a certain proportion of cereals 
and other crops. 

73. Q, Y'ou begin to irrigate sugarcane in March P — Y'es, 
about February and 31 arch. 

74. Q. If you have a fixed area of sugarc-anc, yon don't 
know in March if there is going to be an early monsoon, and 
if tho monsoon fails on the 1st of October and the tanks got 
dry, what would you dop— Our^Z/df reservoirs fill every 
ye.ar. We could only gunrantoo ono-tliird of tho area for 
which there is water. In ordinary years I would allow pooplo 
to. have cane under wells, hut wonld not gunr.anteo them 
water after October. That is the *• permissible ” area. 

75. Q. Your ‘ fixed ’ area would he strictly limited ? — 
Yes, othei'wiso tho water-supply may fail. 

76. Q. Is your “permissible” area just what is over 
and above tho “ fixed ” P — I should like to n-for you to 
section 9, .page 17 of my Momornndum. 

77. Q. As regards the “ permissible area, ” if a man 
were to come and say — 1 want to start my sngarcano now 
and am preparedin November and December to go on with 
mj' well, would you make him pay less P — Yes, certainly. 

78- Q. (Mr. Ibhelson.) — You say in a famine year you 
would refuse water to " permissible ” cane and keep two- 
birds for dry crops, but a man, gives in in's application in 
March, and you don’t know till August how things will be? 
—I would accept bis application conditionally on tho wator- 
supply being liable to bo withdrawn if necessary in October. 

7D. Q,. Do you restrict the area of sngarcano in a dry 
year ? — Yes ; wo don’t accept applications freely. 


60. Q. flow do 3 oil hnow in Alarcli or April'tbnt it is j/,., 21/. Vis 
going (o bo ri diy year P — Wo noeopt np))licntions in March vrsvaraya '. 

and wo cnlcnlalo (ho area for which wo want water np to 

the end of June, and issno passes nocoidingly. If wo tide 
over the hot weather, wo have ample supply in Iho monsoon. 

After the monsoon also wo nsnallj' have snfiloionf supply 
for bringing to maturity crops sown in tlio previous hot 
weather. If the nionsoun lainfall is good and Iho tanks 
arc full, wo may give water to tho area whioli I liavo classed 
n* “ normissiblo ”. If tho watoi-supply is short, tho per- 
missible area will he refnsod water and will have to full 
b.aok upon wells. Tho " fixed ” area will got water till 
hinrch following. 

81. (2- [Tho President.)— I b tlioro mnoh soopo for exton- 
siun of irrigation? — Yes ; hut nuoh work is judged by its 
direct pioduclivo value, and if this nn.'atisfnctory tho Govern- 
moiil of India will hesitalo to grant funds, no matter 
how str.iiiglho rccominondntions of the Commission may bo. 

Sound finnneo is the test of success in irrigation ns in crerj- 
other piiblio dop.irtment and our first concern shonld bo to 
show a good return. In order to en.iblo ns to show a good 
rftiirn wo want to work onr s^-stem on lines suited to local 
conditions and nut on tho.so laid down for olhor conditinns 
in the North-Western Ptovinccs mid Punjab. Finnnciul 
considernlions nro cverylliing. 

82. Q. Wo would not he here if financial ooiisiderullons 
were everything. Don’t yon get as inneh money as you 
require for the maintonanco of canals P — It is stintec*. 

82. <2- Do yon mc.m for cniistriiction of now works or 
maintcnanco of existing works ? — Both (paragraph 3, 
p.agol of Afomorandum read out). 

81. (2- That is for ccn.striiclion ; .arc i'oii stinted for 
mnintcmanco ? — The reduction in c.xponsos on m.aintenanco 
began with the abolition of the ofliep of Chief Engineer and 
special Excentivo Engineers for Trrigntion ; from about 
1835 the nnnnal outlay, both for maintcDanco on old works 
and for new works, bus been very' low .and tho tendonoy has 
been towards severe economy. 

85. Q. Y’on have got works wliicb nro not. paying at all P 
—My works in this district pay fairly well ; they show tho 
best results in tbo Presidency, bccaufc they nro largo. 

80. Q. iJo yon consider that by spending^ more money 
you could get a greater rctiiinP — Yes, by inorcasing tho 
sPopo of tho works. For instunce, tho disoliarging capacity 
of the Afuflm Canal may bo increased from 250 cnsecs to 
600. 

87. Q. IVuuId the expenses of maintenance he douhlod P 
— No, Iboy wonld not be in the same prupottion. If wo 
provide more storage and work more on prodnotivo than 
on protective linos will onr works pay, Tho more storage 
wo have tho more will onr works pay. I gn.arnnteo that if 
1 am given a chanco to work tho Nirn Canal on our own 
lines, wo will make it pay tho foil interest on the capital 
outlay ; but tlicro are two things necessary : wo must ho 
given more money and allowed to work on our own lines. 

88. Q. In what way have yon been hitliorto restricted P 
— Tho tendency of tho orders of tho Government of Iiidin 
has been in tliat direction (paragraph 3 of Besolution 
No. 63-1., dated 0th Mnrch 1803, by Government of India, 
read out ns in paragraph 3 of hlomorandnm). 

80. Q. (The President .) — Docs the Government of India 
restrict you ns to tlio ainoniit yon must use for sugar- 
cane P — 

JIG-. Muir-Maclconzie. — Yes, 

Wit/tess. — Yes, and I have to lock up water in expoota- ' 
tion of its being utilized for otlior crops every year. 

90. Q. (JI/i-. Ibhelson .) — Yon would look to returns 
rather tlian to area P — Y''o5 ; good returns are an indication 
that valuable crops aro grown and tlio locality- steadily 
benefits by tho irrigation work. 

91. Q. (Mr. jMuir-Macite/izic .) — Tlio GovorniBont of 
India s.ay tliat certain works arc to bo productive and 
certain protective. TlieNiraisa protective work and we 
can only give a limited quantity of its water for perennial 
oiops after reserving sufficient to irrigalo a reasonably 
large area under dry orops in a year of drought. 

92. Q. (77/e President.)— As a result of the system you 
follow yon may have water loclced up ? — ^Y''eB, at the end of 
the year water may remain unused. If w.aler is reserved 
for diy crops, it may never bo used in that particular'seiison 
and may lie locked np till tho next replenishment, or it may 
be run to waste; 

' 93. Q. Simp'ly because it was kept for dry crops?— 

Maiifly hobauBO of that ; wo have never boon able to use the 
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9d. Q. If there were no applications, nut a drop would 
■have been wasted, it the people had utilized it, taking all 
the water they liked P — If there are no applications and 
no control, the water-supply may run out in March or 
April ; that is, in the middle of the season. Wo must con- 
trol every part of the canal and regulate the flow in ■ our 
canals according to the supply available; the, ciroumstanees 
are entirely diflerenthere to those iu other provinces. We 
have a totally different set of conditions and we desire that 
we may be allowed to manage things in our own way. 

95. Q. The question is to protect the country against 
famine P — I should place irrigation in the first lino of 
defence for protecting the country in times of famine, but 
irrigation cannot entirely proteot the country in sneb years. 
Wo must have irrigation works to tbo utmost extent pos. 
sible, but at a reasonable outlay. 

96. Q. You say in paragrapli 20, page 5 of your Memo- 
randum, “ in good seasons tbs black soil of the Dcccan 
yields a full barveat and in ordinary years a fair harvest 

I suppose there is great variety in the black soils P — Yes, 
there is a great vaviet 3 ’. 

97. Q. In some places more than others they take irri- 
gationP— Black cotton soil is the worst for irrigation; it 
cracks ; other classes of black soil which are mixed with sand 
or liavo a muram sub-stratum 'are favourable, especially for 
sugarcane. 

98. Q, Do you know of what proportioi; of tho Dcccan 
black soil one might say that it cannot he irrigated at all P 
— A very small proportion. On all kinds of black cotton 
soil if there is a chance of good rain ; it pays tho people to 
raise food crops and cereals on rainfall rather than on canal 
water. Irrigation from canals can be carried on with 
profit for growing all crops which cannot grow on rain 
alone. We found at Aliinadnagar, where the soil is blaok, 
they take water, hut at Surat and Uroaeh under no circum- 
stances will they take it P — I think that there is moro sand 
in the Ahmaduagar soil. Surat soil is inferior for purposes 
of irrigation. 

99. Q. I 600 you say in paragr.iph 23, page 6, _ " during 
1895-96 the area irrigated in the Deccan and Gujerat was 
74,923 acres and tho assessed revenue from water-rates 
amounted to Us. 4,62,476. During 1897*'98, though the area 
rose to 126,516 acres, the revenue amounted to Rs. 4,93,139 
only, BO that with an inoroaso of 69 per cent, in area tho 
increase in revenue was about 9 per cent, only P ”--1897-98 
was practically’ a famiuo year and there was famine in tho 
previous year. People were anxious to replenish their store 
of grain and there was an extension of dry crop irrigation. 

100. Q. Tho Maswad aud Ekruk tanks cannot, I suppose, 
bo connected with the ghdfs P — I think not the EbruU ; on 
attempt might be made with the Muswad ; the question 
should be investigated. 

101. Q. You say on page 8 iu paragraph 6 — “ the forma- 
lities of the water applications and special measurements, 
etc., are also obstacles in the way of extensions of irriga- 
tion ” ; you propose the " fixed,” area on that ground P — In 

enable us to dispense with water opyrlicationB by 


108. Q. Don’t you think six years too much P— No.' ' We 

have sugaroauo crop running six years without ic-sowin<'. 
ihat IS unusual of couise ; the usual custom is to have a 
ratoon crop for two or three years. 

107. Q. AftitV-MacI-enrie.)-- Would 
■tomake «/iO(ilsP-les; but people will do the distribution 
among themselves .ns they have done iu Nasik and Kban- 
desh ; this point it explained iu Mr. Beale't report. 

lOS. Q. Within a certain area the cultivators w’ould pro- 
bably arrange their own rotation P-Yes. If wa have a 
fixed area for which wc guarantee water the people will 
lay out their money and manure their laid ; under tho pre- 

tent system there is too much hnoertainty. 

Pj-esidenf.)— Would you hind them to take 
water F—^ib is explained in paragraph 55 , section 0 of my 
note (read out). The proposals 1 Lavo made are, I think, 
under the present circumstances the best. If w.atcr were 
given to any mid every part of a village, there would bo‘ 
serious loss. With the same quantity of wafer wo shall 
probably bo able to irrigate 60 per cent, more area in tho 
block than if riio irrigation were in s'eattorod patches.’ I 
admit tliere will be some difficulty in giving opportunities 
to all cultivators to irrigate, but they can arrange among 
themselves and obtain plots cither in., exchange or by lease 
,aa at present. At present oultivaloi’s from parts of tlie 
district where there is no canal irrigation bring their capital 
and obtain lease of plots of land for sngarc.ine oultivation. 
The same might ho done in connection with the blocks. 
Sanction to giant a block may be witliheld until the vil- 
lagers agree among themselves to give a share to a reasonable 
nropoition of the enltivators in the village. This seems to ' 
bo the best possible system under existing cirou'mstuncos, 
but if a better system is suggested, wu shall bo glad to go 
into it and give it a trial. 

The' population of the Bombay Presidency according to 
the census of 1901 was 16 millions ; the not cropped .area is 
more than 19 million acres, giving a rate of moro than 
1 acre of cropped area per head of population. In all other 
provinces— wide Appendix I of my Memoi-andiim— the rate 
per head is less than 1 acre. Due reason why irrigation is. 
not BO extensively encouraged in this Presidency seems to 
be the large area cultivated compared with the population ; 
if they get a good crop onco in two or three yeans, they cau 
afford to live on it. ' ' ■ 

Another point I wish to bring ^rominoutly to notice is 
tho percentage of area of well irrigation on total cropped 
area ; in iladtas this percentiigo is 4’89, in Bombay it , is ' 
3’40, while the corresponding perceiitagos for tank iind- 
canal irrigation arc 19’60 and 0’70 for Madras and Bombay, 
respectively. I think those figures show that ndeguato 
provision is not made in Bombay, and that ihero is largo 
scope for tho extension of canal nud tank irrigation in this 
part of the country. ' 

I have said already that the proportion of cropped area to 
population is larger in the Bombay Presidency than else- 
where. Dry crop irrigation will not p.ay iu Bomb.ay ; over • 

92 per cent, of the irrigation in Madias is under paddy or 
rice. If rice is oxclndcd, other irrigation, including peren- 
nial, is small. Iirigation is mainly a question of rice 
cultivation in Madras. Wo have very little rice ciiltivalioii 


order to 

crops, I have proposed hxed iirigation ' under my scheme, pgecan, because other food-grain crops like jtiar aud 

I propose to dispense with water applications entirely in tho lafri are grown on rainfall with less expenditure of labnnr 


case of small irrigation works only. 

102. Q. Would the “ fixed area ” be the same land every 
year? — It would he the same for six years and would then 
bo changed. Under my scheme one-third of the water-sup- 
ply will ho given to the “ fixed area always ; the remain- 
ing two-thirds will ho given to tho “ permissible area ” in 
good seasons and ho applied to dry crops in seasons of 
drought. 

103. Q. If a man held 300 acres, he might without send- 
ing in nn applio,ation grow sngavenno over 100 acres F — Yes, 
I should restrict tho area under sugarcane to onc-third of 
tho total area of tbo blocks. 

104. Q. Ho might grow it on any hundred acres P— Yes. 

105. Q. He might change tho field so long as ho did not 
exceed the area ? — Every village under command and which 
can be convcnionlly served by the canal should have one or 
two specified blocks to which irrigation should bo confined; 
the people of the village must agree among tbeuiselvcs to 
praoliso irrigation in that block ; people who have no land 
of tlicir own may lease out plots from others, as is at pte- 
Bent done, during the currency of the lease for water-supply. 

I should guainiiti o tho water-supply for such blocks fur six 
to seveu years at a lime. 

S.B. 


and capital and less trouble than rico, which ordinarily- 
xeguires irrigation in addition to rainfall. 

110. Q. This country has suffered very much during the 
last few years from famiuo. Supposing you had reason to 
boliuvo that in 10 years’ time there would bo niiotlicf famine, 
what would you do for tho Dcccan boforo tlicii F — Irrig.ition 
at the best will only be a partial remedy, hut I sliould linvo 
works of sevoriil kinds — tanks fed by p/idf rainfall. .' IshoiiIJ 
also try largo canals constiuotod like tho inundation canals ' 
elsewhere taken from rivers fed by p/idf rainfall. Tlieoe ' 
canals will have to bo taken through rough countiy and will 
bo expousivo, but the expense must he faced. The water - 
which is now running to tbo sea will be carried in these 
canals which iu a year of drought will distribute nioisluio 
over the whole country ; depressions along its course may 
bo filled nud tail tanks like those mentioned by Air. Beale 
may bo ropleuished ; and subsoil water wherever sncli canal.-, 
pass will bo raised and well irrigation will he onconnigcd. 
’Ihc next class ol works, tlioagh not tho least important, ore 
village tanks and weirs on small rivers; these may bo large- • 
ly cxtoiided. From this class of works Government should 
not expect a largo rovcime. If they did, there would he 
no progress, but tho indirect results will more than ri-p.iy 


the outlay ou them. 
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123, Q,. Su[![t'tft yna ti (■trnl. r ititr. A '• of tloiaxj 
could yo3 O'ft tl'.tm i" — Wc cotild if xrcnorltun tin; 

lines I Ii.nvo lucpc-tc.l tiotr. We ftlmiiM cslcinl tlj.; enltiv.f 
lion of crops STtifli do net dcp<;nd on rainf.sl!. 

• 121- Q. Y'ou ■n^otild rot cjtcnd ynor nri’s of ciiltiv.iti'jii r 
— The toinl nrca in.sy not incro.-.fr ; onr ciillivnti'.ii in 
ordinary yenrs slinnld bo intenfive. 

125. Q. I nni fpcjliii); of thi>. (met of llio I’ooim district 
in svliicli you have DO irriyn'.iun : could yon extend Jrtitpi* 
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120._ Q. Could you mal.o a now bnancli to tliu Mira Ciiiiiil 
and discrl a portion of the mpply to anollier parloftho 
di.-trict, if you lias-e a groator supply nvail.ihic at the head 
of the canal 1 — IVe can oxteud hy taking a braneli from the 
Mira Cai.al to S.iUra and Sholapur. Mr. Uc.tle has an idea 
of having a branch canal. 

127. Q. Provided you get svaler?— Yci. ; i tonige niubt 
bu first provided. Before see tbink of oxlenuoiis, svo slioold 
iiiereaso storage for llie Muiba Canal in this district. The 
nrei-eiit eaiml is 70 miles lojig and half of it is not svorkiiig. 
There is ample scope for using all the water wu can store up 
in ihe ff/iats. 
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K‘.'. Q. Yr'ih-. 1 « rupj.ly n'i lhrot!;;li lt’t’3'r''~ 

M"’, in 1.' t! '• lit n!.;! ar l.-Ao did n .*, t'll!. M'r lei'.ri' I' d 
cut ftft. a *r. l t.-,;-:'a!ol < 'i; supply. 

1 Jlh 1 bill e’. w. a I mrli hntir. r nr. .a bs'.-.ui ' it iiirlin!. -. 
.1 ;;;x.a',.-r r.j'. a t f f.. >1 i r..;.! -vi 1 I -n of tag iii’.i!;i' ift— Vt s ; 
l' " I •' 1‘ '*• ” • • tl. ' f'g iri.Mift € r. ;i is only 111 jM'r c' td. on 
t’.'t .'--.nai. 

1-Jl. (y. (If l!,>- !, ..“.ml at; i-'Yrr, lltprc’iit.of the 

t.ornial a!\ .a. 

1 S2. Q. Hon- inurh thi’yor.' — M’r l.aa.'g.d the Mine 
i.rov. ab '”.t f..t».«t orirr o! pfi.-nuia! ciopi. I have not got 
the figutv f< : thft r.i't ofliftl.al yt.it huft, n» the Uovrnni; 
llftp'tt lr t'-al t ut. 

1 13. ty. Ytu do f.-et know nh.at it wav ? — Mo, 1 li.lTo got 
hgtitt' for othtr yrar«. 

111. Cy. Yin I.r.d n very Mnill nfc.a in lS!i2’;i;it’ • Yt’’, 
thecan.il wai y.'Uiig tht". and not devtdeprd. 

11.5. (>. Ill a »ftt veir what ia the circ.t (in the ana P— It 
will piol .ihly go doivi) to klVl’.** lo iCr. If ikcie is ideiity 
t f i.ain, v-n!" r b taken < iily for privnnial mips and iv little 
tiTl.ap.' lor /fill’ ( ft or.ic water is nlw.ajt token for mil. 

IM. fy. {27, c I’rt title lit .) — Is there any rice at all?— 
Mo : ai-iy little. 

117. Q. M'ol worth ineiitioiiiiig ?— Mc« 

MS. Q. (.Ur. //I'y/.m,-!.) — Does siignrvatie cjiiic iimlcr 
Uharif t}X niiUcr nifii ? — Under kharif (explains from the 

IiOok}. 

1 1'.k <y. Take ISOS-Uh ; yon hud H1,0J0 ncres ; yon levy 
it wiiB niovtly pcreiinhil ? — Mo, it wan not mostly pereliniiil. 

IGO. Q. (2'hei JUctiilent.) — Y'ou put it loo hltoiigly 
when you ftaiti that in a wet yo.vr ibero would he iiolhiiig 
but perennial eropfi ?— I liic.an llml in ii vvet year Jtlis of tlio 
rrvenne will bo fiom petennial crops; tli.vl from tlio oilier 
rropi would bo very small, tlioiigh llirir niui may bn com* 
pjr.ttlvely large. But nrea nioiio is not a true index of llm 
rcsult.s. One acre of HOgarcanc is eqniv.ileiit to a to 10 
iictea of dry crops. 

151. Q, Under any ciroiiinslaiicc.s vvouhl Iho area of 
pcroniiinl crops bo more timii 25 per cent.!' — Mover. 

152. Q. (.1/)’. Jfuii-jiriicl-ciizic .' — By your system you 
c.in roiftC it to ii third Yes, in the blocks only. Oulsido 
till) blocks, llio dry oropi nrea will jirejioiiderule. 

103. Q. How iiiHcIi of your urea would be pereiiiiinl 
iiiider'your syotom?— About 10 per cent. ; permniiil oropa 
would get -Ji'd of the water-supply, but oiio novo of c.auo,. 
tiJics toi iiiuoh water ns 15 noros ol oilier crops, so tbo area 
would only be ubimt ]'f,lh. 
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TNblAN mniGATlON COMMISSION : 


vcsi'arava. Q. {Mr. Jlif/hitm,)—^ on — “ p-e aro not allowed 

^ ' to work on pnr own linos,” wlio do yon moan by ‘‘wo" — 

Ibc Local Giivcrnnicnt P— No, llio Department. 


155. Q. Yon are not allowed to work on your own 
system ?— No, not in the mannci wo think best adapted to 
local cireninslanccs. 


will he a fixed rate per acre on this area. TIic only condi- 
tion imposed will bo that the area under onparrano should 
not be more than ^rd of the total area of the block. 

174. Q. Yon will estimate , what the .area would bop— 
1 OS approximately. It is much easier to estimate for a 
block than for a field. 


160. Q. You attribute this to some orders of the Gorern- 
nient of India P— Yes. 

157. Q. IVhat orders are Ibevp — The Government of 
India have laid down a general policy for all tho provinces. 

158. Q. "Wniorc is that policy laid down ? 1 do not oee it 
here P— (Reads.) It is laid down here. 

169. Q. You say this means that the can.al is not to bo 
worlicd for productive puiTores ? — That is what we gene- 
rally understand. 

ICO. Q,- You say you are fettered by the Governmont of 
India. AYbero are the orders ? — I do not say there is any 
specific order of the Government of India which applies to 
ttiis Presidency alone, but tho general impression of the 
Govci-nmcnt of India is that where there is extensive irri- 
gation that means protection. In our experience hero pro- 
tection does not mean prcductioii. Governmont have laid 
down general rules for all provinces, bnt they work badly 
hero. We are guided by tho riile.s and general policy of the 
Government of India. 

ICl. Q. In this particular c.aso the Government of India 
merely rcmaik that in a season of drought tbere has been 
a decrease of area. It is nsnnl to expect an increase of area 
in a dry year. It seems a harmless remark on which to 
base such an assertion ? —But increase of area means, in 
a lari-o number of cnscs, decrease in revenue in the special 
ciroiimstancos of this Presidency. 

163. Q. That remark may bo made in regard to any 
canal in a season of drought. I do not see bow you can 
construe it in the way yon do?— For this reason; onr 
water-supply in a year of drought is limited and we have 
to help tho perennial crops of the previons year and provide 
water for a reasonable area of new sowings of tiie same 
class of crops. If water is diverted from these to increase 
the area ot dry crops, irrigation of pereiinia] crops would 
be disorganised. In this Presidency wo ought to look to 
valuable crops rather than to extension of area. 

1G3. Q. You have no other order to restrict your supply 
to protection of dry crops ?— No direct orders. I think it 
is the impression of the Government ot India that wherever 
there is extension of area under irrigation there is protec- 
tion. Protection means production elsowhcro, but nor here. 

164. Q. Has your Public Works Dop.artmcnt ever made 
any represontation to Goreniment on tho matter ?— I think 
so. 1 cannot say definitely wt at they have done, but they 
iniist have represented the difficulties severul times. 


1/6. Q. Will yon measure the area every year p — Nc 
once measured, the fixed ” area is known. 

3/6. Q. .\ou s.ay— ‘‘I give you for six years -Jrd supply , 
csliiuiito that jou should irrigate so many acresP'^— 
But ird of the supply has nothing to do with the Indivi- 
dtial villages. The entire area of the blocks of all the 
villages will require -Jrd of tho supply. 

177. Q. Suppose tho supply is short? — Wo gnaranlcc 
only srd of tho minimum avnilahle supply. Our o/ia; fed 
t.anka always fill, even in a year of severe drought. 

178. Q. {The President.)— ^ or sfatistw" purposes you . 
won id mcAsnrc up the area P— Blocks arc ijxed for six yenrs 
and tho area is known* Xo measurcinent is necessary cVery 
year. 

179. Q. Suppose a man 1ms got one or two fields oiilaiile 
tho area and puts in sugarcane P — Wo would not give him 
wafer except on the permissible system. 

ISO. Q. {Mr, Mtiir-Machcnzic ) — Do yon take it for 
granU’d that they would take water P — They are willing to 
lake it on theso lines on tho Nira Canal ; people havo al- 
rc.ady_scnt in applications. I bolieve tho Loc.iI Govorn- 
iiient is favotiiiibly disposed to give the scheme a trial if it 
is shown to be practicable. 

181. Q, (Mr. Miffhani.)—Yoa think you will in-igatea 
larger area of peronnial crops if yon gnarantee them §rd of 
the supply than they Imre irrigated in the past P— Fes, wo 
have now 6,000 acres of sugarcane on the Nira that brings 
about a lakh of revenue; wo should have 7,000 under my 
scheme. 

182. Why ? — Because daring years of good rainfall 
wo can give water for perennial crops which in bad years 
will bo protected by wells. 

183. Q. What would Iprevont them from putting down 
sugarcane now under tho present system ? — They are not 
sure of tho water-supply ; if rain fails, wo restrict the 
supply. 

164. Q, The cultivation of peronnial crops on the Mutha 
Canal is now more or less a gamble ?— I think so) as regards 
^rd or itb of tho area. 

185. Q. Is the supply to perennial crops nncerlain on 
the Nira Canal ?— Yes, it depends on the locality. In the 
upper reaches the crops are prnoficany safe. In the middle 
of the canal the supply ia uncertain. 

186. Q. Taking an average P — About vth is unooriain. 


166. Q. To explain your plan a little more fully why 
do you restrict the area to ird of the available wnter- 
supplv ?— Because we can guarantee water-supply to that 
extent only in a year of drought. 

166. Q. Why don’t you propose to restrict to 13,000 
ngi-os ? — because you object to our working tbo canal on 
productive lines in ordinary years and piotcctivo in famine 
rears. Possibly I may not bo very clear ; it is not ird of 
the area -, it is .|rd of the water-supply. 

167. Q. One-third of the rvater-snpply ?— Yes ; I would 
set that apart for perennial crops every year ; that would 
give fixity to irrigation. 

168. Q. Yon gnarantee Ird of the water-supply to peren- 
nial crops ?— Yes, to the blocks in which 1 propose to carry 
on “ fixed” irrigation. 

169 Q. They can use the water for what they like?— 
No • i would have about one-tbii-d of tho area only under 
sugarcane ; some such condition would have to be put in. 

170. Q. You would not interfere in any way with the 
villac-e ?— Not so long as they manage properly, Jf they 
wasted water or quarrollcd among themselves, we may inter- 
fere and regulate. 

171. Q. Will they not look upon it as a permanent 
nsseesmeutP—Wc don’t want permanent assessment ; wo 
only want fixity for six or seven years. I should accept 
joint applications from each village for six yeara, 

172. Q. What would you obaige for |:rd water-supply? 

- —AbonfRs. 12 to Bs. 15 per acre. 


173 Q If yo“ guarantee -srd of tfie supply, liovv can 
vou charge upon acreage P-Tlio area which Jrd ■ of tho 
supuly annually available can iiiignte will; bo cstiiMted, 
I'bis wea- will be distributed among the villages. There 


187. Q. {Mr. Ibhetson.) — There would be less gambling 
under yonr new system ? — F'es. 

188. Q. And then in addition to that you would have 
also tho ‘ perennial ’ area on which there would bo a certain 
amount of cbaucc ?— Yes, that is a great point. 

189. Q. {Mr. jlltffham .) — What do the people do in tho 
year of famine ; do they reduce the area of cane of their 
own accord and increase the area of food crops ? — We reduce 
the area of sugarcane for them ; the whole thing ia done by 
us. 3Iy experience in this district is that the demand for 
sugarcane iu a bad year is as great as in ordinary years. 

190. Q. I think the Bombay Government have several 
times explained the reduction in the area under sugarcane ns • 
due to famine and plague ? — It was duo to the low. rate of 
raw sugar in 1897 and 1898 ; these abnorinal causes operated 
also. But since 1S90, in which year I took charge of these 
canals, the demand for water for sugarcane has been as keen 
as for diy crops. 

191. Q. Ordinarily considered, people would cultivate ns 
much cane as they possibly can even in a famine ? — Yes ; 
that is the tendency. 

102. Q. I Buppost in a famine year an acre of banc is 
quite as good as an acre of fodder crops?— A great deal 
better ; it will employ more men and for 12 months instead 
o£4. 

193. Q. An acre of sugarcane requires more water than 

an aero of dry crops ? — Yes ; about 8 to 10 times more. The 
groas produce per aero of sugarcane is valued at about 
Rs. 600 and fodder crops fetch about Es. 80 in a famine 
year and Bs. 30 in ordinary years. . 

194. Q. {The President.) — How many cubic feet do you 
require for an acre of sugarcane ? — About 3 or. 4 lakhs . 
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{"r.t'.Afit ; r.'jt. «A for l! i" if!.'" tVi'iiiv ru-y- 

rA^f.ir." tt-Ati't fi-.rr in lif ti ■ noA A i t in t! ’ r.tfi • A'on 

vihrn f'. ■* WAVr s* « ■■! t.i vaV- aVo. 


l?n. <J. iVsr-l yp'i irri.jAti' trri-n tisKf s fti KKA*. sn nr.-A 
ef «!rr rrojM *i jn.; I'onl.I of CAti-- if y. n M’ji in-Aivrcir 
jilt.ijyt'.trr —Tvn tiniri of r.’.’ijfi'r rtcty s-tr <f 
tAO? 'no o.Ati srtinAto 10 or 12 aftrt c! I'.ry iro;'!. 

Iw. Q, WVr.M r.s'i-r lo trArn r—Only In WAtc rf 
ro’. aliTAM. IVr {'ttonnial cn.yi t!.,' lir:; r,!: i i» 


or r I Ian!, 


h'.A. (0, (Xfr. .lfr.i,-.lf.!r*-.‘rnV.l-IVu(.n iWnl. i'*.!!.'.- 
r.iti'r t ow rVi:,rt 1 rn r Niri (^A';At aro nif o-nitrily 

J.wf I>.i row I! int iKaI jo.ij,’- f AM juv a licSir tntof — 

I iMr.i tS? ratfj Bto rcrr (; ■•■>> M-tf, l-.t t!or ar? oajiAl !' 
of tn-roatr sn t!.r,-r or f. ct j -itt‘ tin.-. 


JfO. Q. IVfr r, s»t rr t!*:! r— ar ■' Miii i f fnt.'.iro. 
I'*'. Q. r.‘.:V t a t?." oana! stf til. anl ctv.'A 

latcnirnr — loy 

201. Q. WKt ilo j03 »■»»• or t-w,;!.! or; !.a jr.-o \!.- 
tl-rm;! &<V ten cm'tvJly wl r'.l or t!-f latrA cl »t.;f ! air, 
in rent ry':;:! o. » irrM’n- ci t'.'S Irwf—.Vi? f tiinAOT, Otv, 
n < rtrtn tt; yn {},»■ ratoi arr fiit ; fir O-’in' if.r ratr i. 

1 iW. 


Q. Hi-w ; trjj t-.N f.-rr ti f.r Oi.fn-.l • ~ 0 ,i 

;V* N:r.A C'.ni’, r.'ry tr-'T.t'.r ; on r.’r tf.t <■! f.-.nirr ti.rv 
i itr r;'. rn'.ior.-.l sV.- taV-r, 

*'?. Q, fX^o, tVnl.*, tit r-.r <!-!aiS «'f 

j car ’ ,‘at-.* cr. ilrArr-nt utt.' ln’.tr.rnl— *,l.- rsSA'ii’.. 
rr,.— .t T.'n ! ato !•• oissct-tiR en tl.r Kim C-inri J --Vr-. 

(Utfera '..A rtAt-r-rr.*. l-C.) 

20J- Q. IVV. 'll ii year fi jr,;* e ;i nUViiiVtrrraf /— AUm! 
20 }''r o/r.t. of t! r }ttit* tofr i-.te. 

C"!!. Q. Vi'fat yen ai’.-itf. r o,.rrH!:n i—Firo j^r 
rrnl. <ni So'altoyijti. 

Cfyo. Q. W n <!(.■ A tlvt tr-r tof-Tlic Civil !)•; 

2'''’'. Q. Tofntj-Crr J-T rv-,t. i» Ir.Lrti f. r t!.c t.-.A’tl- 
to'.Ar.c-r of V.o.aI »i‘ lUiiiinr'nS r~ Yri. 

2fS. Q, Doyo'i It'.ow 1:<B i! ty Oja'lly •livi'lr thfoi'aS. 
Iti'itr.rn’, br'.wffti J'.ir vreti-v *i.(5 tfoi-onr •— WV I.avc f;f.[ 

ftrlaln etnttitit of rij^tflilorf i-n rrntl* an 1 ti j j’iti ; uti 
that t'jry 2-3 jt.-crnl, Tl:rw!;'il.- t-f tin- 1 a!.At.i-r 

against Sl.ff llcrrnat r •tr.Miilnr.riit. 

coo. Q. Yet! Trr<ia:r.t!.J f.t oar f:;«u« of iirolorti'n; tl.e 
yrwvir.f'a from f»U:lne iV.al li.r (iovirnnirrit of lolia 
lYonli ftiiotr yen Si>»;-rnil alr.ct 10 laVi.a a y.-ar oit am 
norl;* r— yoa. 


210. Q. I« tbal 10 far tbr wl;a!o jrorinrror for 
tlirPc^ina ditlricl r— for t!;f I’i£-!!<J''r.cy fr-'jiar, oxe’.ciiii ;; 
SitfX 


211. Q.l iVinV tlir «otl f,I irjlgritioa irorlr on an arninf;.; 
i? alKir.t 11a. ofO jtraarof — Yr«, atcorJiii'; to tfc i rormt 
rystem of arroanU. 

212. <2- Ten iafclwa year tri.iilii iiIli(nAl.-Iy f;o to infroi-e 
llic arts by D.fsOO asrit j.'-r atinntn r — A‘i*. 

215. Q. At Ibo eml of 20 yimra yon wotiM If projand 
to inert faininr witli 100, tOO aereA? — 3's'r, it loaka am.tll, 
but it ATonld tnrnti double llio pretonl nre.i. 

21-i. Q. 3Vh»t pererninge trould llmt be of tie area nndcr 
cnlliration ?— Somclbmg very amall ; I do not oxprt-t miy 
trrea*. result? Iiom irrig.ttion alone ;ljaro mol m in tny 
Memorandnm. 

215. Q. Y'ou tiy dotiLlo tbo present area P— It is not 
cnongli ; if yon give 20 Ltklia it would be a very good tiling, 
— I only mentioned wbat tvo were libely to get; not wbat I 
tb.ougbt vraa necenary. Before tlio fainlnc wo tvcrc getting 
1 or 2 biklis a year, Jro 10 Inkli? are a large amount 
comparatively, I would welcome 20 to 30 Inklis. 

210. Q. (J/r. Jiic/aan.)— The c.incisn very valuable 
crop ; you cannot alTord to risk it; it takes alargo quantity 
of water ; yon must know bow mueb yon bare to provide 
for. In your note you say the enUivator grows fodder crops 
iu tho hope of being ablo to do it witliouiyoiir water ; be goes 
on waiting from day to day hoping for rain and wlien bo 
does w.anlyour water be wants it in a burry and must get 
it at once ; any delay on account of bis having to submit an 


appii-stlpn wrtiill l a very injiirians; wonid it do fo .Vt‘, .If. Via- 
ftpp!i.m!nt-,e fef tmue only, t» give the CAite nr.-a pr'fcri'nee " jr,injiy,i 
b'!t ailiiir ji'dp'e to tti(. ibe J Aianre of the water a* tlmy ' 

likwlf — In {!i.> tnoi'iin.m there is no dllli ulte j on many 
r.-.'ul* tl i-fo i« so:n.’ w.i1i-r to apAte nm! thla liny ein u<e. 

T; '’t' is n iJrr.-cititcin (.r h-i p •ft.iiiiing n» t-) give 'vattr 
fot ilry rr.ipa with .■jt w.Aitini; f.n appll atifn. 

VIT. <2' ifate jen ijever it) yntir liinn iinpm-1 ilnulde 
T'lr* t n mrii f. r lAkieg water olihietl nppii atinn ? — K'd 
ri) dry r(. ps, nr.-pi wlirn .ail tin' w.it 'r «ai teqniivd for 
rtops {■ t «ht;b water oppi! ali.in* ba ! been ri—eplel, 

21?. 'Yl.y I. -it fitfud ih’ aatr.'’ ptln.-iple, to those 
wh.i late water fiT foidi-r etvp, w! r.At, gt.rm niidjrrr,- 
vl ett tl-ey el ".at" ot th- em! of tu'i.ioort ns h-ttg .nr ynn pel 
yo-'f s~p4r.-Ati.. nitfre ! .---O.ir Weter.in pply hrermes vfry 
«al tai l? alt-r tl e ir ner •.in. Our is litnited am! «e 

!..atetet t’ it hi e.« pr . r.tshV a nnnni-r r.t (.'•tih’e. Wn 
; av.' t-' ji-gnUte Utnt.-ii • 'gairar.e .and o'-iitr Ctop'. 

21'-’. <2- ynp;. -’ jni pile t-ip.Ar'-.r.e li e pr.-feteure, (l.en 
w.— yir, v.A'er f. T I t’. rr ernp) wither)! apl'llrntinn p 

- O.nh •>} .';e '-.A I.Ai.' s't tiltiti Atf-.i rritpiy. 'i lie supply 
Sita t.n -tt.A'fi j ve lav.' to 1-tA ah'r. ! Rf, 1 ptotide fi f 
l rpar-.'-A' ■’ s.aaii.gt in Mareb rf Aj rli. 

22*. 0- Ib-fefv lard, I nmh fUan l t! at n gerntdeil of 
T.<_r water was nnr.se! c m thr.e mn-.ts r— To a gr-ml rslrnt ; 
h w<t irj I*';'" b'-.-a ; h;:t rr.' ii'Vrr hare ary nat T nUii'f il 
t-5 !* / s- e.AA t, t , dnrinjr ihr le l.Ail ihfee j rst r. 

V.'l. Q. lirTr.' t! At r-Tl - p-nple we.iii nctt.a'ec it. 

t iV. f,’, \Vi 'i‘ ! tl.i-y nts: hare t:<el y.ini rrAier If yo'i 
li>. ! p'h - id ;!•!;, to lair 1; nil!, .at liVAlit i; an spplIeAtion P 

— It r. t,;h! !. Air I'd s •n.’’ t'!;'l.t r fTot ; j-’flaps abuii! 5 
;■ t ee;:! . 1);! wrdid txt tia';t h't jheBf.'l t'l go out cf 
,n: lanls. 

2J.*. Q. In a pc' d yor ynu r*!*n:tli eppllralion -Ke, 
we r<iat t'ritA,:.'r.fy. In a"a',;dar.r.' wiib the ofdcta of 
tlot«:r.n-rr.t. 

22!. ty T! j fippiteaii. •! .jilrnt we.'.;!! cnly be wotLed 
jlri'tly in a !a! yeArp— Ye', hnt sernrilnn-j we Iiare to 
j!-r.- t<>tf!rl! n tetr af'rr VcAt, rirrpl in ilia tnutito.n, 
l( lt,rre!sae r.iV!r"i’'h’ eiirrri.ni o( p-tenriia! eropi under 
Sleear.-,!, 3'/. is rm.fitl. ej pUm to the ,dtijt!i.a Caii.d Duly, 
nhlrb .’a a ptelueiite 'u ri;. 

22.'. Q. In yonr a hime ef inigitlen yon i;iir.r.)nlce -Jrd 
of the n.tei.snpp'.v, ptertmaMy for e.tnr irrljtAiIoi), .'nid 
gite ltd sn yt-ttr' {"tmli'i! !e‘ syi’-'o) ; if are willing 

to give !rd «’n yrnr * p. rtiils'ib’.e ‘ e.t'te!)) nlijf lint grl file 
firt !rJ taken on the snn-.e tirins, that i*. have jrde'l er- 
n.l.sib'.e' a'.d no* fuel “ ate.A r — IbrnAiise in tln’j'criiiiAAililo 
nret ih'n llrre m nid l e iin''’rt)!nly ef enltiratlnn ; water 
wo ild liOl hr sv.«ibVde in » year of deougiit. 

*225. Q. Ill yen think tliry will nlw.ayi prepare their 
land for ]tJ if it i» fixed f — Yes. 

22*. Q. They wnn't preiure for yids?'— They will rarr 
every yerr ; niV ohjf t it) havini; ’ td j rtminihfe is to have 
!rd of the Av.Ater-s.npplv in .a f.a)i):n'> ymr for dry crops. 

Tiif-v prefer to have an aanired anpply )vl)ich would only bo 
avaidable for the " fixed " are.a. 

22'. Q. (,1/V. .ir<nV-.1/brfennV.) — If yon don't have n 
fix'd area you don’t g.'l eitensiiui p — Xo. 

22!’. Q. (dfir. /fAefrotr.)— Yon »ay thin I crmbsihle water 
troahl be very l.argcly used by people with wells P — Yen. 

gM. Q. I« it not waste to give e.innl water to people 
Avho have gol welhs? — It p.ays them to use canal water. 

If they are loft to welln ahmo, unaided by c.aual tvnlcr in 
good ye.an), they will abandon irrigation. 

251. Q. .Sj)eaking of Iniikn, yon say “smaller tanks 
jierform a useful olliro in .Madnin, namely, to protect tho 
rice crop during a break in tho we.ither." tVIiy shonld not 
they do tho eajoe in (ho Decenn P— Bccanso they hnvo rice 
in .dfadwan; xvo have no rico hero. 

252. Q. Is there no rleo in tho Deccan P — Very little ; 
there in rico on tho hills, of an inferior kind | it doe.s not 
p.ay the cnltivators to go to the oxpenso of rico cultivation 
there. 

233. Q. dVould small tanhs bo of uso generally in Ibo 
Deccan ?— Y’c.n, small Innks will do good in many ways. 

2;M. Q- IIuw? — There will bo raoislnro and tho water- 
level iu wells will bo high iu the neighbonrboed. 

236. Q. Wciuld fhcro bo any irrigation P — A liltio 
perhaps; indirect irrigation from wells Ihero tvill ho. 

230. Q. Ditcolly they won’t pay P— No; small tanka will 
not pay in the Deccan. 
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• 237. Q. Do’ you think people would be ready to •contri* 

bute for their construction ? — I think they may be asked. 
The experiment is worth a trial, 

238. G. Ton say — " one reasc.n why well irrigation is not 
largely practised is that the subsoii over wide areas is rocky 
which makes well excavation a matter of great expense.'* 
Do you think people would use wells largely if they had 
them ; would it be profitable to work them irrespective of 
the cost of making them ? — In a famine year they would 

pay- 

239. Q. That would he one year in ten ? — Yes. 

210. Q. Would it pay a man to use a well it it were 
made for him P — ^It would depend on the enterprise of the 
man ; if capital and manure were forthcoming, it would pay. 

241. Q. Ton say that it is by artificial debits that 
working expenses are enhanced?— Not as regards the 
working expenses ; the charges are fair on the Nira and 
Mutha Canals ; but in regard to capital expenditure there 
are artificial debits. 

242. Q. Is the capital expenditure enhanced P — ^Yes ; to 
some extent by artificial debits. 

243. Q. On the Mutha and Nira Canals yon have 
separate establishments for supervision of irrigation ? -Yes. 

244. Q. Your working charges are actually what it 
costs? — Yes. 

245. Q. There is no artificial debit P— I am not prepared 
to go so far as that, 

24G. Q. Is there a large artificial debit?— No. 

247. Q. They are mainly actual P — Yes. 

248. Q. You say that the actual average working ex- 
penses would be about Rs. 3 per acre ? — Yes, they vary ; 
Rs. 3 are for the whole area in the Presidency. On the 
hlutha Canal the working expenses amount to Rs. 7, because 
the principal crop is sugarcane. 

249. Q. You say that an acre of cano costs much more 
for maintenance than an acre of /imri ?— Yes, 

260. Q. What makes up Rs. 7 ?— Maintenance, repairs, 
and establishment. 

261. Q. You say the average is Rs. 3, and cane, whicli 
forms a substantial portion of your crops, costs Rs. 7. 
What does juari and wheat cost ? —A good deal less. 

252. Q. Could you 'give me an idea ?— Say Rs. 1-8. 

253. Q. Suppose you double the area of wheal and 
jmri you would not double your expanses P — No, we 
wonld reduce them, that is, judged by the rate per acre. 

264. Q, Your Rs. 3 includes all crops ? — Yes. 

266. Q. What is Rs. 1-8 ?— Por wheat and radt crops 
only ; the overage is Rs. 3. 

250. Q. As rail only pays Rs.- 2 and working expcnacs 
are Rs. 8, therefore you say it would not pay you to increase 
your area under wheat? — I am referring to tho results in 
the whole Presidency. Wo have got about 100,000 acres 
nnder irrigation. I hare .'aid tho total area considered 
irrigahlo is 300,000 ; supposing we had all these 300,000 
nnder rail area, onr total revenue would ho less than what 
it is now. 

257. Q- On page 13 yon .say— "the Kxccutivc Engineer 
is roquiicd to keep liis tanks and canals np to a corlain 
standard of efilcicnoy and when ho has done this tho water 
may run to waste or remain locked np in the tanks for all 
ho cares.’’ Is this an exaggeration ? -I say so to mnko tlic 
position clear. Wo have not worked tliat way in this 
district. 

258. Q. What I wont to know is this. Is there anything 
in the present system which could show to tho Executive 
Engineer how tho canal pays ? — Tho Kevenuo Report shows 
that. 

259. Q. Not until tho Revenno Report comes? — ^No; the 
final figures nro sent to tho press hy tho Examiner, Public 
Works Aceonnls. 

2C0. Q, Could ho not got an idea ?— Yes, a rough jde.a 
from areas and oxponditnro in his own accounts. 

2G1. Q. Is there anything wliich yon wonld suggest to 
cnahlo tlio Executive Engineer to have a keener insight 
into tho nso of water?— I think the Exeenfive Engineer 
must sindv carefclly the irrigating cap.acity of the wrk, 
and watch tlie operations from week to week; othcrwi.'e if 
there is n deficiency of water the crops will ontlcr or water 
maybe locked up and remains unused. 


262. Q. All these things depend on the man who has 
[■"‘'irgo P—Yes ; I bare got charge of the Mntha C'rnal, and 
rt I do not clear tbo silt, I inav show a saving of; say, 
Rs. 10,000, and get credit, tho resulting evil elTects will n6t 
bo felt in my time, bnt in my successors. 

263. Q. Is there then anything you could suggest that 
would give the Executive Engineer a keener insight?— If a 
programme is drawn np to'sec month by month what water 
there is and what area 'under irrigation, the Executive 
Engineer will be able to take steps to stop extension of 
irrigation if the w.aterUnpply is scanty, or to extend the 
same if the supply bo abundant. If tliey know that we 
are able to give water liberallyr probably people at the tail 
of the canal will lake it. Tliere has always been less water 
than there was demand for in my time. 

264. Q. You never bad snrplns water? — Wc never bad 
more water than we could use dnting the last throe years. 
In good years they do not want it for ordinary diy crops, 
and then there is a surplus. 

265. Q. Do you know tbo reason of tbo dilTerenca 
between Imperial nnd_ Provincial districts ?— There are 
several classes of works in progress in a district. Irrigation 
Wnyk (Imperial), Military 'W'orks (Imperial), Roai and 
Buildings provincial). ■ The district is olasied as Imperial 
if works of that class preponderate, or Provincial, if the 
major portion of tbo expenditure in the district is from 
Provincial fnnds. Cerlain fixed percentages nro charged for 
establishment on all miscollaneous works and the balahco of 
expenditure debited en Hob to tho class of works which 
decides the classification of the district. In tho Sholapur 
district only fixed percenfngcs are charged on irrigafion , 
works (refors to para. 36 and reads from appendix, page 23), 
and tbo result is the establishment charges are very low in 
that district. 

266. Q. At page 10, paragraph 36 of your note, you s.ay 
— “ Total coat of maintenance, including share of revenno 
management,'’ IrVhat is the share P — They charge 25 per 
cent, on aotnal works expenditure,. 

267. Q. Of the two canals, which do you say is protee. 
tire?— The Nira. 

268. Q. I understand that yon actually held np w.ater in 
reserve in order to provide against aycar of dronght P — Yes. 

269. Q. Avo there any ordens to that olTeot?— It is 
regulated by practice and by tbo general impression that 
the Government of India want a targe area of food and 
fodder crops to bo irrigated,’ especially during years of 
scavoity. 

270. Q, Tho general impression is that tho Government 
of India wish that food and fodder crops should bo pro- 
tected? — Yes. 

271- Q. There ore' no spocifio orders? — I have already 
quoted some orders which can bo rend that •wa3-. 1 have 
also explained why tho Government of India associnto 
increased area with improved results. , 

272. Q. If on ray you cannot givo siifiioicnt water for 
high class crops?— -Yes, now-.a-days, to tbo extent there is 
demand for if. 

273. Q. Prnclicnlly tlicro is no demand for water, exen; t 
for these high class crop.', in a year of fair rainfall? — No 
large demand. 

274. Q. We were told ycsterd.ay that certain people wonh! 
lake any amount of wafer for dry crops if you give it 
ovory year? — There is no demand for dry crojis ; they won’t 
lake the water ; they will wait till the last moment for min, 
ami if rain foils, then they rush for canal water. 

275. Q. They won’t begin to irrigate hoforo they know 
that tho rain will hot come P— Yes, they won’t insure their 
crops beforehand. 

276. Q. You say — " fear of cnlinnuemcntof revenno oii.sts 
in the case of well irrigation ; ’’ do you s.sy tlial frmn yonr 
own knowledge? — Tho statement may not bo correct; I 
have heard reports, but Imve no personal knowledge. 

277. Q. {.Mr. — Dave yon ever heard 

people say so? — Ye.s ; I think it is not a fact. 

278. Q. {Mr, Ibhclson .) — There is no enhancement, but 
they are afraid ?— Yc.«, there is no doubt about that. It 
wonld ho a good thing if Government ptihlishcd their 
inlention broadcast ; then there will he no fear. 

279. Q. Do .Ton snppo'o that in this district there i« 
onoyc.ir of famine in ten?— I could notray. There hate 
been four bad years within the put six years. 

2S0. Q, How many ra-antT rainfalls are th'-ie I’n ten 
yc.ars? — In tho cartern part o/ the district If would he quite, 
live. 
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INDIAN IRRIGATION COMMISSION: 


- S17. Q. Bnt Bnpposinor Government assisted them in 

acquiring lands?— Then I thinh extension on minor streams 
would CO possible to a very limited extent. 

S18. Q. Now in regard to the system' of applications 
from myats, yon know what arcs is irrigated ; could yon 
not dispense with the applications, subject to the condition 
that if a man wishes to change his four-month crop into 
perennial he must apply P — There are three or four classes 
of crops and I do not think it would be possible. 

319. Q. For each village the area is known. Ton make 
yonr approximate estimate and tell the rayat that he is 
at liberty to take water until he changes his crop. Wonld 
that not work ? — ^The cnltivators change their crops so often 
that there wonld bo trouble in regard to the sufficiencv of 
the water-supply, f am sure it is not possible on these 
canals. If we hound onrselves to give water, the agrienl- 
turists might sow perennial or rabi or any other cTass of 
crops. This varies according to the nature of the crops, and 
if large proportion is perennial or rich crops which 
require water, say, in the hot weather, the water-supply may 
fail. For regulation of water-supply, both area and class of 
crops irrigated should be known. 

820. Q. But if they change the crops, they mnst tell 
yon P — I don't think they will take water on those terms 
ns they constantly change. The notices would gjve quite 
as much trouble as the applications. 

_ 321. Q. But the notices wonld he fewer than the applica- 
tions? — Yes, hut it is most necess.iry that we should know, 
especially in seasons of drought, what crops we are to have. 

822. Q. Yon can measure them up P — There wonld be 
pmetjcal working difficulties. T7a might do it over a 
restricted area, hut not over the whole .district. We want 
to know early what water is required, as we may have to 
restrict the new sowing of sugarcane or perennial crops. 

323. Q. I don't see what the difficulties areP — There 
wonid be serious difficulties. Your proposals wonld do fm 
small tanks, but not for such large works as we have in thi 
district. We must know within 100 to 150 acres what 
crops we have to give water to. The crops sown in a good 
year may extend to a year of dropgbt and fail for want of 
a sufficient water-supply. 

324. Q. (Afr. ’hrtiir-Maehenzie) — I notice that in 
Mr. Be.ale'a report the working expenses of the Nira Canal 
are only 1‘75 in ordinary ye.irs and Be. 1 in a maximum 
year. I do not understand the Es. 8 per acre that yon 
mention in yonr note. Do you mean both the Nira and 
Mntha, or the Nira alone P — About Rs. 3 is the average 
rate of working expenses for the whole Bresidenoy. It 
fnolades nrlifioial debits. Vide page 29 of the Irrigation 
Bevonne Report for 1899-1900. 

326. Q. What about the MuthaP — ^Tho average does not 
hold good for the Mntha Canal, ns the crops grown under it 
are chiefly sugarcane or, other perennial crops, and the 
rate of working expenses for snob crops is very high. 

• 326. Q. On the Pravara river and the Lakh Canals the 
average in ordinary years is Rs. 18P — That is an artificial 
rate, not the aotnal. 

327. Q. Also on tho KnawnP--Yo3. The high charges 
in both Naelk and Abmndnagar districts are duo to their 
artificial elnssificatioa as “ Imperial " districts, ns explained 
on page 10 of my Memorandum. 

328. Q. Onn work like tho Mnladovi, which will irrigate 
30,000 acres in ordinary times and 60,000 at other times, the 
conditions are not dissimilar to those ofthoNirn.^ Will tho 
irrigation charges ho higher than those of tho Nira ? ^No. 
Mr. Beale had calculated tho oliarges ou tho maximum ama, 
whereas it should bn calculated on tho avorngc. which 
will ho a much sicaflor area. If the work is in an ^rign- 
tlnn Division, wo migl't. expect a little over Kc. 1, though 
Mr. Beale estimates Es. S. 

329. Q. I gather that there is no doubt that in years of 
ordinary rainfall you have a considemblo amount of water 
to spare in the Nira P— We have had no such cxpcricnco 
since tho drought overtook us, hut previous to that there 
used to ho a surplus. 

330. Q. In a year of good rainfall, miglit not you dis- 
•penso with tho vpplio.itions, other than for c.one, after tho 
monsoon has declared itself P — Yes, but in that case we 
wonld bnvo to enlarge our dlatribntaTics. as the crops sown 
might otherwise eomo to harm. In the monsoon there 
wonld be no great difficulty. Wo do allow tho cuHivntom 
to tako water in the monsoon IcForo sanctioning the appli- 
cations. 

331. Q. After the monsoon P — After the monsoon wo 
work the rules very strictly, ns we have to be very e,areful. 


Otherwise the water-supply may fail and the crops may be 

332. Q. You generally know abont September whether 
will Imve a good rainfall. Well, if you were assured of 

that, could you not dispense with the applications P— We 
have on the Nira about 100 miles of canal and the disoh.irgo 
m the hot weather is often not more than 100 cubic feet per 
second, and if wo dispense with applications the cnltivators 
^iild probably use the whol 0 _ supply up early in the season. 
We inight dispense with applications in regard to the upper 
30 miles of the c.'inal, but even in tbafc reach the area under 
irrigation should he determined by measurement for re^n- 
lation of the w.ater-snpply. '' 

333. ^ Q. Bnt if yon are sure there would be water P— We 
have distributaries of limited discharging capacity. They 
would have to he enlarged so ns to be able to carry the maxi- 
mum supply that might be required. 

334. Q. In order to get rid of those applications you 
might increase yonr outlets P— Yes, we might do tliat. 

335. Q. Have you any hope that if yon .dispense witli 
the applications the people wonld irrigate more P — They 
won’t irrigate much more than they do now ; I think there 
might be an incrcaso of 6 or 10 per cent. If yon remove 
all restrictions, there , wonld be an increase, but there is tho 
question of practicability. We might try it over restricted 
areas if a trial is necessary. 

336. Q. I understand that the prohibition to the culti- 
vation of perennial crops near towns and villages is restricted 
to future extensions only P — Yes. That is so. 

837. Q. Do yon use poudrette on the Nira Canal ? — Yes, 
the people are now collecting night-soil in tho villages. 

338. Q. And fish manure? — Yes, they are using fish 
manure also. 

839. Q. Bnt they do nse night-soil in tho Nira Canal 
villages P — Yc^ they do nse it to some extent; they get it . 
from the rubbish heaps. They don’t oolleot it systematically 
except in Baramnti. 

340. Q. Mr. Mollisou informs ns that in Khed they are 
taking great pains to collect it P— I don’t know about Khed, 

I know they use piottdrette, fish and oil-cake largely on the 
Nira and Mntha Canals. They get the cake from Gnjcrat 
and the Sabarmati. 

341. Q. Is safflower cake not used P— I cannot say. 

842. Q. Is it your exporionoo that tho people ffear oii- 

hancement of revenue if they sink wells P— Though I can- 
not give any definite instances, that is tho general 
opinion. 

343. Q. Have you noticed that it has any ciTcct in dotor- 
ring the people from applying for laJeavi P — I should not 
like to say ; I have no personal experience one way or tho 
other. 

341. Q. Ton say that if Government construct wells in 
private holdings tho wells will bo more expensive by reason 
of tho cultivators’ labour not being utilized F — Tho work- 
will bo more substantial and last longer but null cost more. 

345. Q. If the cultivator can inako it for Es. 600, how 
much will Government spend ? — There will bo a want of 
personal interest in Government servants, and I think, tho 
expenses will bo about 60 per cent. more. 

346. Q. To come to tins “ fixed” area of yours, I niidor- 
stand that it is fixed not only in the matter of extent, but 
also in the matter of locality. You aro particularly anxious 
tliat certain plots should bo fired?— Yes, my object is to 
save loss of water. Under old works, you notice, tho (halt 
or irrigablo areas are fixed in this way. 

347. Q. Yon would like lo boo largo storage tanks in the 
ffhdts ; do you mean that they must ho located in thogdd/xP 
— Not necc33.arily ; suitable sites on tlio rivers wonld ilo well 
enough. But the further away yon make them from the 
phdt !) : tho higher would tho dams have to Iw and masonry 
(lams aro expensive. Very liigb earth dams arc a source of 
danger in tlio monsoons. 

SIS. Q. Would tho ijMe tanks lend themselves to 
famine Labour P— Not often, but i>eoplo could be employed 
on the ean.als. 

.319. Q. Would yon kindly tell mo wbetber yon think 
that Ibo crops in the famine yc.ar on liio Nira Omni .w.-re 
equal to or superior to tho crops grown in other parts in a 
year of pood rainfall ? — ^Yes, tho yield was equal to that of 
a year of good rainfall ; it was more valuaide and feieheJ 
higher prices. 

350. Q. Ton would never gtl a iO-anna crop frnm the 
land P — We would often get a 12 to 16-.anna m'l>, but nerer 
less than S anuivs. 
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351. Q. Would you like to see tUo whole uvoa given up 
to poronninl crops in ordinary years P— No, I wonld not 
like the whole area given np to perennial crops. I wonld 
like the dry crop to go on by wtation to a certain extent, 
as they keep the diatribntanea in order to render the water- 
ing o£ large areas c.asy in tinie.s of famine at short notice. 
It is not diflioult to restrict tlio perennial areas in famine 
years. 

353. Q. Supposing the restrictions were removed, would 
It ho possible to supply water for the dry crops in famine 
years? — Yes, bnt there would he great diffionlty after the 
beginning of tlio rahi M.ason. Wo might have a largo area 
to water and an insufficient water-supply. 

353. Q. If you rnanagod the works on productive prin- 
ciples, wonld it ho difficult to make them protective in a year 
of famine P — ^Yes, it managed solely on productive principles 
in ordinary years. 

351. Q. If you work on productive prinoiple.s, there is grea^ 
danger of the works losing their protective charncteristi“ 


in n year of fanilnop— That is so if by protection is meant Jlfj-. Jlf. Fit- 
tho s.aving of dry crops. vesvarai/a. 

855. <2. If a crop. is ^own in black cotton soil this year, ' 
it mint ha niannrod to give a good crop tho following year ; 
nnloss manured an inferior crop will result. That is an es- 
tablished fact ; is not that soP — Yes. 

850. Q. Do yon boliovo that irrigation is of value in deep 
black cotton soil without a muram sub-soil P — With light 
waterings and sufficionl manure, deep black cotton soil may, 
lie utilized for irrigation to some extent, obiolly for tlio 
richer classes of crops. 

^367. <2. It is a soil not requiring a great do.al of water P — 

Yes. They raise garden crops on snob soil from wells. 

358. (2- On deep black cotton soils P— Yes, tbo.y aro irri- 
^ted by wells to a certain extent in this and other Deccan 
districts. They aro not good for growing, by irrigation, 
crops usually grown on rainfall, 
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1. Q- (77io R resident.)— Yla^c j'ou been long vosidonl at 
Sholapnr ? — Abimt 25 years. 

2. Q. You know tbo_ district well and have seen it 
through its limes of famine and prosperity. Y'ou aro resi- 
dent in Sholapnr itself ? — Yes. 

3. Q. After the experionco of thc.'e l.sst tadycnr.s, whal do 
you consider would he tho best and most reasonable measure 
for Government to take, in order to make tho physical and 
moral distress less on the rcoiirrenco of a famine ?— 1 have 
thought of this question considerably and of ways of get- 
ting water ; there seem to mo to bo only two ways of get- 
ting it : Erst, by raising it from tho ground j and, secondly, 
by taking surface water. I think that an improvement 
is possible in both these ways. I am not confident that 
imich can bo done in the way of artesian wells ; tho strata 
of rocks are too level for success j there must ho a varia- 
tion in the under-lying impervious strata ; there are some 
variations in places whcro_ water can bo more easily obtained 
than in olhors, and 1 think it would ho wclllo find out 
where these places ate so as to help tho people to got water. 
I have not had nmch exporionco in well boring, although 
an oxporiment was tried in Sholnpur, but it seems to tno 
that if well boring machinery were introduced by Govern- 
tnent, trial borings might bo made in certain places, so 
that tho people could find out where they wonld bo likely to 
find water ; if, for itislnncc, such machinorv were put in tlio 
bands of tbo Collector, it could be_ sent to different sections 
of the Colleolotato and trial borings made, and I tliink it 
would pay. As for surface water, every year oceans of it 
goes away into the Slim and Ebima rivers. India lias tbo 
largest rainfall of any country in tho world and suHcrs most 
from famine ; why cannot wo catch the water in some way ? 
In Southern India they store water in tanks ; there the 
surface of the ground is more level than it is hero ; it is 
easier to take water out of livers because the river beds arc 
shallow ; here it can be managed if dams aro put across tbo 
Sina and Bbima river beds and tbo water turned off and 
stored in large tanks. I ihiuu the water could be used for 
irrigation, or, if not, it would laiso the general water-level 
of the soil. Another scheme I have dreamed of for years 
is to put large dams across tho Sahyadri or western range 
of monntains, pnt large dams in tho valleys ; there is a 
rainfall of 100 to dOO inches, and it is of no use to any 
body ; tbo land is higher than most of the" Deccan , and 
slopes to the east. Why cannot largo tanks bo made there P 
I am not an Engineer, but it seems to mo something of 
that kind might answer; In Mahableshwar we have had 
400 inches of rain, and I liavo seen places where a dam 
could be put and where an immense amount of water could 
be stored. There may be diffionlties that I don’t see. One 
Engineer told mo that this water would not be very useful 
near tho dams, hecanso there is a pretty good rainfall every 
year, but I don’t think that is a sufficient objection. 

4. Q. Do you think that in a year of normal rainfall ia 
this district the rayat wonld avail himself of canal water 
or water from the tanks P — I think he wonld. 

6. Q. Wonld ho take it for his staple dry crops P— He 
wonld take it for the crops he thouglit would pay best- 
yuan’ or some other. 

6. Q. There is no question, do you think, that tho water 
.would be disposed of P— I think not. 

7. Q. Elsewhere, where there is heavy black cotton soil, 
we have been assured that the rayat will only under great 


extremity lake water j tbo works you have suggested would 
fall on tbo tax-payer, and it is highly important that some 
wafcr-rnto be paid, not only onco in a dozen years but every 
ye.ar? — I'rom all 1 know of tho people, 1 think Iboy would 
bo glad to take the water. 

8. Q. {Mr, Ibbelson.) — They don't lake water from 
existing tanks in ordinary years at present ; that is one of 
tbo great difficuUios boro ; why is that P — Government can 
answer that question better tliaii I can. 

0. <2. (Tile Pi'c»i'(fc«^.)—Jrr. Beale, would you say that 
the evidence is conclusive that tank water is not availed 
of? 

{Mr. Scale.) — 1 think so. 

10. Q. {Mr. Ibbetson.) — Do you still think tliat water 
brongbl at this ononnons cost wonld, in ordinary years, bo 
used when the water that is there is not used ? — Tho people 
seem anxious to toko the water. 

11. Q. Do they over give reasons for not using the water 

that has been provided olrcady at considerable cost P — I 
don’t romeinbor bearing any reasons. • 

12. Q. You didn’t know tbo fact perhaps ?— No. 

13. Q. {The Fresidont.)—! suppose tbo fact is that in 
a normal year dry crops require very little more water than 
tho licovens give P — Y^cs, but there are lands above tbo block 
soil which might require water. 

14. Q. Take tbo Ekplt tank ; do you think it commands 
any lands of that description P — Yes, black soil is somotimes 
found on high levels and sometimes on low levels, and be- 
tween them you will find red soil or muram soil, which re- 
quires more water than black eoil ; you can raise anything 
on that, if you bavo plenty of water. 

16. Q. From your intimate knowledge of tbo people, do 
yon find that they appreciate tho system of takavi and aro 
glad to avail themselves of it P — I tliink so. 

16. Q. Do you bear oomploiDla of the formality to be 
gone through and of money stiokiog in the fingers of those 
it passes thiough ? — Y'es, 1 liear frequent oomplaiuts j tho 
Patel and other underlings require their fee. 

17. Q. Do the people go more readily to Government 
than to the sowcar P — 1 think they do. 

18. Q. Yon have Buggested that the Collector might have 
boring machinery for testing for sites for wells ; have yon 
any other suggestions to make which would accelerate the 
increase in the number of wells P — 1 don’t think I have. 

19. Q. Do yon think tho amount of interest — it is 5 per 
flont. in this Presidency — deters themP — I don’t think that’ 
is too high. I think generally people would rather go to 
Government and deal with Government than with tho sotO’ 
cars, because the sowcars would try to get tho fields into 
their own hands ; they can trust the Government better than 
their own men. 

20. Q. IVohnve had complaints made of the rigidity of 
the Government payments ; it is said they have to bo made 
whatever tho season is like, and that tlio sotccar is more or 
less pliable; what is your opinion P — I Imvo found that 
these people always have something to complain of any 
way. 

21. Q. You don’t think they have reasonable gronntls/or 
comphaint as regards that P— I have not that impressioB. 
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Note hy witness on possibilities in the Deccan of exten- 
sion of protective irrigation toorks. 

The Deccan and parts of the Southern Mahratta Country 
are \ in greater need of protection by irrigation against 
drought than pther parts of the Presidonoy. In my note 
already submitted to the Commission I have discussed at 
some length the value of Ufells in tliese least protected 
parts. I am aware that the well-irrigated area in the 
Deccan districts in 1900-01 • was less than that of 
1899-1900 hy nearly 90,000 acres. This is attribntable to 
failure of water-supply ; the result of scant rainfall in the 
more open plains during four or five consecutive years. 
Good rainfall during one or two years will again raise the 
water-level and the well-irrigated area will again expand. 
If proper encouragement is given, there will be further 
expansion. 

2. At Surat I suggested to the Commission one means 
of encouragement. I proposed tliat Government should 
offer a premium of Es. 26 per acre of good crop produced 
in the firet year between the loth of October and the 1st of 
May by regular irrigation with sweet water from a pakka 
built well. The total amount per well should be limited to 
Bs. 100 where the depth is less than 30 feet and to 
Es. 200 where deep and very costly wells are required. 
Nothing should be given for shallow wells with depth to 
water less than 18 feet. 


3. I would post a notice signed by the Collector in every 
village in the unprotected parts of Uujerat, the Deccan, and 
the Southern Mahratta Country, slating that the object of 
offering the premium is to encourage the construction of 
wells in all favourable positions, so that there would bo a 
means at hand for producing food for the people and their 
cattle in portions of all villages in famine years or in years 
of scant rainfall ; and also of providing in these seasons 
remunerative work for some at least of the people. In the 
fame notice, in order to allay suspicion of ulterior motives, 
an absolute pledge should be given that Government will 
not at any time raise the assessment on well-irrigated lands 
in any greater degree than on similarly assessed dry crop 
lands. The premium which I recommend should pass 
directly from the bands of the Collector, or one of bis 
Assistants to the hands of the owner of the well. 

4. In the unprotected parts of the Deccan I do not 
expect to see any very material increase of protection by 
new canal or large tank projects worked by the State. The 
supplies of water for existing canals oau no doubt be in- 
creased by additional expenditure for storage. The Deccan 
generally lends itself unfavourably to any large system of 
canal irrigation, and such irrigation is not at present to any 
great extent protective for various reasons. The chief 
reasons are— 

(i) that the surface of the Deccan is rolling and 
irregular and the soils which are especially 
suitable for irrigation except in open plains 
far from catchment areas occur to a large 
extent in patches; 

(»») that in order to command these patches the course 
of a Canal near its head-work must bo exceed- 
ingly tortuous. The canal must to a c.-nsidci- 
able extent be constructod through upland, light 
soil, snwam and hard trap. The prime cost 
must, therefore, be large and the waste in leakage 
from the canal itself will be very gi'cat ; 

, (Hi) that, the distributing water channels have often to 
he made long distances through light soil which 
is unsuitable for regular irrigation. As much 
water may leak from the distributing channels 
as reaches a field if it is a small isolated area of 
a' few acres only ; 

(iv) that in years of drought existing c.inals fail to 
supply, when most urgently needed, euiiicicnt 


(v) that they are worked more for revenue than as 
piotectiye works. Intensive perennial irrig.a- 
tion paying high rates on compimatively small 
area is encoiiraged. Water-logging to a serious 
extent has thereby been produced. It will get 
worse unless drainage is arranged for or a radi- 
cal change made in the system of irrigation, 

6. The intensive system of imgation above referred to 
has produced extraordinary valuable crops of sugarcane in 
the Poona distnote A class of speculator landlords rather 
than bona fde cultivators has been thereby enriched. Land 
pt good class commanded by the canal has become exceed- 
J»gJy valuable. I take it that it was not the intention of 
Government that a canal designed as a productive work 
should be the moans of enriebfcg landownem who are not 
themselves cultivators and who, when the pinch of famine 
comes, accept little or rio responsibility in providing food 
or work for starving people. This landlord class of Seoplo 
has been largely benefited by the Kharakwasla Canal and 
possibly also by the Nira f anal. 

6. In encouraging the intensive system of canal iniga. 
tion above referred to, the iiTigation officer pledges him- 
self moriiUy, if not actually, to give canal water throughout 
the year for the more valuable perennial crops which pay 
tegh i-ate-. In a year of drought this pledge makes it 
impossible for him to give, to any considerable extend water 
sufficient to save withering kbarif crops. Ho must save 
sufficient water for inigation in the hot weather of tho 
following year. He will freely admit that it does not pay 
to give, at the ordinary rates, canal water to save a wither- 
ing kbanf cro^. An enormous amount of water is cer- 
tainly absorbed in the first watering by black soil wlii^ 
has dried and cracked. The owner of a kharif crop in a 
year of drought wants water, however, before the soil gets 
to this stage of dryness. Ho is prevented from getting 
water at tho right time because a permit is necessary, H*o 
does not apply for a pei-mit until ho sees signs of his crop 
withering. He does not usually got it until his crop is past 
B.aving. During tho last five 3 -ear 8 canal water lias been used 
repeatedly to help or save withering kharif crops on the 
Government Farm at Eirkee. In the 1809 famine year 
three waterings were found necessary. Tho first watering 
was got in time. Formal sanction was afterwards obtained. 

An ordinary cultivator could not so easily have arranged, 
with the IiTigation Department in sufficient time to save 
his crop. The aotnal outturn of grain and fodder at the 
Kirkeo Foi-m from the irrigated crop referred to compared 
favourably with that of ordinary years and owing to high 
market-rates was worth about double as much as usual. 

7. A cultivator knows perfeotly well how vaJuablo 
canal water would be in a year of drought in saving a crop 
which would otherwise wither ; but if he is to take advantage, 
there must bo no obstacles put in the way of his getting 
I, ho water in time. 1 should therefore make him free to 
take tho water during the kharif season without n day’s 
delay when he wants it if it is running in the cuhal. I 
slionld safeguard the Irrigation Department ns regards 
water-rates bj- compelling tjio cnltivutor under penalty to 
give information regarding his requirements on the date 
bo begins to irrigate. Ho will not lake water unless he 
urgently needs it. The expense of leading water over 
uneven land with no sptem of beds is considerable and tho 
water-rate has to bo paid, 

8. I confidently believe that tho Kh,vrnkwasla and Nira 
Canals, which are the most impsitnnt irrigation works in 
the Deccan, would bo much more protootivo than thoy are 
and would irrigate much larger areas than they do (a) if less 
water was raved for irrigation of perennial crops tofwceu 
the Ist April and the break of tho next, monsoon ; (i) if 
more water was used during drought for crops (c) 
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if froi' .vopo is.fiivon fiir ttio of fool praiti nntl 

oflitr cTOj'i Wlvrwn thv" of iV'oVot nn'l fUo IjI of 

Artl!. I IvlioTC Ih.iS lilclicr nto* tlnn tlti'v iioiv rlionr-nl 
for Lhxinf mill r.i^i irriixotion wonUl I'.' quito 
lint in sny ex':.', nntil ot]>^rionc.’ nnd n-nilij nro oMnim-d, 
fisc qno.'Uon of rfocnui' rhoaltl Iso mole njl'sulinnto to 
lint of I'Nurily ojtAitul famine. 

0. I .amrsitirelr npain*' irn'cstsois nnicetj i-lislKii'P ttsem* 
reirs's filher rcomlU' or netssailr to jclve rint>l water for 
prrrwsi^l crej'A Whceess ll'C Irl of Aftil nissl the W^lnninj: 
of the rair> in rsTsy year. I wonhli laliss'r i'C issflissnt to 
ireac a rear'* notice t\' the l're*e;it rssprcar.e j^rewere ansi 
olhera to' the cfTivt that the Irricaliviss l\‘i'arttsifssl nnntst 
irsamntee in .any rear a rnj’i'iy of cam! w.a'.er for j'rirn- 
nial civr« I’clttorn the 1*1 of April and the I resh of a 
faven.taVle mcr.'.'on. 

10. "Within rcecr.t ycara jisariy of the usitarrane cr.'ps 
proan nmler ranal iiripatii'n in the IV^na <li«!ricl« havr 
K'tn eieci-lincly valnah'e asssl the inperl r IteMetr or 
oanipanti of th.e'land tlsna inl;:«t< 1 cast very aveti atTot.l 
to o-ir.*tr.5rt saell* to iriijtate th.'lj etv'p in the hot weather. 
The el.v.-.ce* of pc’.tini: water at rraiatsaMe depth ac pretty 
certain ar.d th.e av-.'!!r if e. rsetrnete.i will Iv a pea! eafe. 
pranl dsrrJ.np le-aran of Mrst rainfall and will in all ira*.>!s> 
tea mutoal help to Iheoanalr. 

11. Mr. Yi«rf*VAray.a I'.a* explained to use the Mock 

»T>tfr ;5 of itripnlii'n which h.e ha* jsnijv-ed fer eanaV in Is!* 
ri arp. Tlse a; item wo*iM, in my opinian, r.et ex vllently If 
he can cel TiUajje eorrsmsinit'set to rh <»e their an-i*. if each 
ril’ace ccmmor.ity the di.trihalion of the water 

o-paaUy to the villii;p.' hha-h, and if p'rennUl irrscatian i* 
n-tlrictcJ. 

12. I da vot think •x&U tank* in the open p'atn* of the 
Ihxx.an will he of mneh rs.e. Tiscy w ill n-'l i.II eaC’ j't in 
year* of rio.‘;‘.iof.al rainf.al!. and even if ftrll in the rasii'* 


lln'y will isol linld water Innp dnrini; tho fair i>ra*on.,) 
Mr. Yiarvtvnraya prispow'* to hnvi' stor.Aite tsinUa nlonp Iho 
Mureeof a r.anal to he filled n* rminired from Iho canal. 
The propont i*, I think, round atsii oisuld Ise made to fit in 
with hi* propped Mock iiveloin of irtip’nlion. Iioaknpo froih 
rtieh lasikii wmild hidp well irrigation, llul it in very difii* 
rnlt to iseo how w.atrr.rate* are to Iso arrnnpod for tisid 
rnisttinl etspporl rsyeh’iis ntsle«'! a villitpe rninmsstsily njrrs'o 
to psy a Intssp _«uin for a term of year* for the irrigation 
adv.antaco* navivrd. Tin' rotnmnisity conld nppoitirsn 
among thrnss’Irr* the ainssntsl wlsicls eacls occupant alsould 
pay. Theoretically there am great posiiibilitic*, hut 1 do 
not Quite ree hrsw it ij ssll to work out atnoothly in actual 
praetire. 

13. There i* great rcsme for extension of irrigation by 
p‘i( from ArtndA.ir.tf lhr.sssgho’.sl the Decent). Krtcniion of 
well arid pit irrigation aliosild ho enrorsnsgrd togetlscr. A 
complete i!tsrvi<y regarding ]*?»'.*ihilltii'* i» required. Only 
prac'.ic.al espetieneed Cllsrer* who c.ajs con«stlt the jscoplo a* 
to th'it ifijrsiretssetstdSt'ssnld he put in chtsTge of esscls ettrvey. 
‘Iho ecra'eyor will dtlenssino where pM iriigntion is prac- 
IrcaMe withorrt iisfriisging cm down-slrratn rsglsls. linving 
detrtrnifol this pcitst. village roiisintsnilies ahortld he en* 
enraged to tint'erl.eke th" work themielres. ICn elsstge for 
the w.alf r ehowld he made for a term of five to tors yenrr.. 
Afterward* a rety inoth-r-alc Itirtsp snrrs for r.ich ban^harit 
th.eull he rhargrd, Tho people can make their own 
rrmogeni'-nl regarding apporlsotsmenl, (iovcrnmcnl photsld 
nho gsve an nh*o!tite plrilge that tho aweestnenl of pSt 
irrigated land* will at no rime he jnt«cd higher tlian (slini* 
latly a«*e«>.''! dry crop Intnl. 

hJ. I helseve that if the people are cnronrngvd to eon- 
»tritet well* and A.ii!7.*.srr,i/ thrtjnghoni tho Deecan in tire 
m.atst)er f lt.ave eketehed. a very full inra*nre of proleclion 
afraitxl fortrine will he reached in a very few yeans. 


1. Q. {T}.f 7Vcri‘7eaf.)— We have received your patvr 
and 1 have read it with a grs'al deal c.f intercci. 1 gatrscr 
from it that yem think the Mj*. rrseae* c f nrta'.ecfmg the 
cotrntty ag.aits*. fatrslne i* ly well* and hanifairrcre f— i’rc* 
cifc’y. 

2. Q. Althorsgh it i* a r.eegni*e.l fact that its time* of 
prolorrgcd drorssht the water in atell* gw« down e.m*tdef 
alslvr — It certainly |p>r.* dt'we, Int I iitsagine that canal 
irrigation would go dorrn to th" ra'ne eilent or even tr.cn\ 
Daring the p.a»l 5 cr 0 year*, a wen* cem'lilion of atTarra 
ka* heen expstictsced than mnal. Tlwre Itave l^-cn n rnceea* 
e‘ion of famine* rinee IKUV.'T. and nolwitle.tandirsg that 
fact the welii have done comparatively well. 

3. Q. You believe irrig-ation from canal* ha* gone down 
equally f — Ye*. 

4. Q. Take the Kira Canal ha* that gone down ? — Ko ; 
hat the circnmstanccc ilscro are excepUtrsal. 

5. Q- "What makes yon ray ro? — The conditions on tins 
Nira arc most f.avoisrable. It is IrAnivnyfromacaleh- 
nsinl valley in Use GlirlU elralgbl to laud nio.<l favourable 
for irrigiiiion. 

C. Q. Is it ttic only valley of Use tort nvitilnble? — Yon 
could gel land as favourablo for irrigation in the ojicn 
plain* of Alirnadnsgar, Sbolaptir and llso .Sonlbcrn Jlarallsa 
Country where aimilav conditions inlghl develop, bnl not, 
in my judgment, so near the catchment area. 

7. Q. Yon would have your cannl leaking ao tisal when 
you reached a good spot your water would bo all gone ? — 
That 15 an engineering que*tion. I would like to arc a 
thorough survey made. 

8. Q. (Afr. Ibhclion -) — TIso loss of water that yon 
refer to would bo the same in all years ; wlsy sbonld canal 
irrigation decrease in famine yc-irs *P — Tho head-works 
would not fill in a famine year. Tho depth to water in a 
well Ls not much greater its a first faininss year llinn in an 
ordinary year, and it is not much worse llsnn an ordinary 
year in a second famine year ; tlso supply of water in a well 
i.s safer than a supply ol water in a canssl. 

0. Q. {TItO President.) — Is not tlso supply of water 
equally good in tho Ghats P— In the Glsdls cJitclssneiils you 
got rain probably in a fsisnino year, bsit oven with this 
safeguard canals arc not so protective sss wells. On tho 
JJutlsa Canal in the hharif season a good deal of water 
runs to waslo in ordinary seasons. If good rain comes in 
October, the people freely apply for water for sugarcane ; 
if the late rains arc deficient, such applications are not freely 
made. 


10. Q. Tlial is, they nr.ticipate th.it tlscri' willhe a docri'a*<* 
in the f.iis»l tnppiy. .'lay it not Iks that tisere will lata 
greater demiuil Inr oihrr citip* ? — They knosvit hy cxperl- 
visrc. Cane i* pheldl httween D.xrnsbrr and the ’I'ebrnary 
following, and when the rnllivator knows positively that Use 
canal water-iinppiy i* rufilricnl, he i* keen toapisly’for water 
forc.in'-. If limre ia dcficietst supply no cane I* grown. 

11. Q. (7’Ar 7Vesi‘ifrnf.)— .May not the bad supply for 
c-ane nn*e Irons the gT(V)t*r dentam! for other crops, rather 
than fr.sm a h*.** arltsal * tspply of water. Perhaps Mr. licale 
ran tell us. 

_ .1/r. JIt.ilf . — 'Ds* Khamkwasln nlsvays fails ; but irriga- 
tism in the Isol weather dei>cisds on the halsnee in tho tank 
and tl at drp-’nd* on the late rain* ; if these are ^ood less, 
avater ia n*e.i for rn'd, ansi ihere i* tnors'' bs spare m the Isol 
Tveathcr. 

12. Q. (Tbr President.)— In par.agraphs 2 and 8 yon 
snggc-l a psLan for rneoninj;ing well irrigation by giving 
prcmiit’ns on good crops. IVonbl it not answer tlso purposo 
equally well to give money for troll* P — If no interest is 
chargol muds enconragcmenl would result. 

13. Q. In paragraph 4 yon tay—'' Tho Dpcc.an generally 
lend* itsell nnfnvossr.iblj to any large system of canal 
irrigation, lind *ucls irrigation ia not at present to any great 
extent protective for vnriosta reasons.’' Then you go on to 
give five rensons for it. All Ihcso objections aro financial. 
It would cost more to get tlso taatcr on to tho land? — It is 
a question of cost per unit of suppsly. Tlscro nro no phy- 
sical imi>05*ihilitii’j. 

14. Q. You messn that tlscro arc no ishysscal impossibili- 
ties, but that it is nsorcly a questioa of whether it will 
l>ay ?— It is only a matter of monej-. 

J5. Q. {Mr. Hicham.) — Yon llsinlc tbo money could be 
ajscnt better in nuotlsor way P — Yea j I tbinic, if tlso money 
were spent osi wells, it would go further. Cunal scost 
lis. 200 an aero iri ignted. IVc could do a good deal with 
Usal capital in extending well irrigation and do more good. 

10. <2. (7'Ac i’rcsirfcnf.)— Then you moan to s-ay that 
tho canals nro worked more for revenuo than ns public 
works. Tlsnt is an ndsninistmtivo matter. Govornmont 
migbt arrange tlsolr woricing as it pleases. I mean it ia 
in the power of Govornsnont to say tlsnt tlso canal must bo 
worked in this way or tlsnt _P— Yes, out dofinito orders ono 
way or tho ollsor should bo issued to tbo Canssl oflsoors. 

17. Q. You say “ a cultivator Itnows perfectly well how 
valniiblo canal water would bo in a year of drought iu 
anviiig 0 crop which might otherwise witlsnr. I siiould. 


Mr. 

Motlison. 
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XREIGATION COJIMISSION: 

therefore, make it free to him to wafpi- . .u 7 7 

X.”£TOteSE.‘t?''‘-'v f 

moDBOon was done away with P_Water is not rf"en with! 
out application Proposals have been made to gke deS 

stXte^' proposed, I belie^ve,. some 

Mr. Ibhetson.~Y&s, but 1 believe the relasalion is limited. 

• President.— 'Iha.i again, of coarse, is not a matter 

inherent in the canal. It is a question of administration, 

<i ^ quite understand Mr. Visvesvaraya’s 

block system ; can you tell ns something about it? 

He proposes to guarantee water to 200 or 300 acres per 
village and restrict the irrigation of perennial crops in those 
areas, so that a good deal ot water Trill be available for radt 
crops. 


a^an would probably protect himself further by 

required. 1 have not the expenenee to offer an opinion: 

33. Q. {^T* Jffyy5am.)-r understand that von dcnrtca'e 
canal imgation in the Deccan ? -Yes ; I prefcr'weli (7^^ 
Sled! preferably would like to sec well irrigafion 

cnonnons rainfall in the 
Ghats, no eftorts have been made to ntilize it for irrigation 


in the Deccan ?— You would do quite ns mneb good hr 
spending the money that it would cost to bring the water 


19. Q. Then does he propose that the village should 
confine itself to irrigate this area ?— He calculates how 

. much water he oan dispense and distributes the water among 
certain villages ; he leaves the cultivators free to divide the 
water among themselves. He thinks in that way the 
cultivators will make better use of the water. 

20. Q. But he fakes it upon himself to say how far the 
water should go. Ho does not leave it to the cultivator P— 
He believes that this system will economise the water. 

21 . Q. Yes, bnt supposing a cultivator under this system 
had water for 10 acres guaranteed to him, would he let him 
distribute it over 16 acres if he wished to do so P — He gives 
the village a certain quantity of water and leaves it to the 
cultivators to distribute the water among themselves. He 
has no objection to their using the water on an increased 
area. 

22. Q. You say " I do not think that small tanks in the 
open plains of the Deccan will be of mnoh use. They will 
not fill in the rains except in years of exceptional rainfall, 
and even if fall in the rains, they will not hold water long in 
the fair season." Is that so in Gujerat also P — That does 
not apply to Gujerat but to the Deccan, where there is 
excessive leakage through muram and trap. 

23. Q. {Mr, /AJefson.)— The rainfall in the Deccan is 
small and uncertain P— Yes ; scantier and more uncertain 
tbfti in Gujerat, 

24. Q. {The President.)— Then you go on to the question 
of handharas irrigation. You presume in that case that 
there is water in the rivers ? — I know that there is wafer in 
the streams which could bo utilized. 

25. Q. Has the Government opposed the use of water 
from'the bandharas P— The Government baa opposed it in 
a sense, because if the cultivator takes the water ho has got 
to pay for it j I would do away with tho whole system of 
chmging for the use of water from nalas and subsoil water 
everywhere. 

26. Q,. It comes to this. You think that^ it belongs (o 
tbe riverain population and not to the population at largo P— 
You give it free for men and cattle to drink and you 
refuse it to tho thirsty land. I would only oharge where 
Government incurs tho cost of the bandharas, 

27. 0,. {Mr. Ibbetson.)—\n the Deccan only or every- 
where P—Evoiy whore. 

28. 0,. {The Fre$ident)~Yon say "I believe that if the 

people are^noouraged. to construct * 

fcroughont the Deccan, in the manner I have sketri cd, a 

of S area nnder bandharasis trivm ; 

ito :rr.b»i -mm .«»• a » 

limd bo doubled. 

20 O But tho cultivable area of the Dccc-m is SO.OWjWO 
thin and rocky. 


down in making wells, 

35. Q. Have you worked it out in any way P- Yes; I 

think well irrigation is cheaper. A canal costs Bs. 200 
an acre, and that amount would go a Ion'- way in ex- 
tending irrigation by wells. ” 

36. Q. How many acres would yon irrlgaf e for the I?s. 200 
applied to tho construction of a well r— A Deccan well 
working 2 mots would irrigate 6 or 7 acres and would ' 
cost from Rs. 300 to Rs. 400. 

37. Q. {The President.)— In Sholapnr wo were told 
that wells cost a good deal more than that, 

38. Q. {Mrp>befson.)—Yon refer to a l-acheha wellP— 

A kachcha well in tbe Deccan is built so well that the funi 
necessary to complete it is not a groat deal. 

39. Q. {Mr. Muir-Mackcn:ie.)—'Wonld you cay (hat 
snoh a well would last for an indefinite period f—Kaeheha 
wells in Gujerat fall in with rain.; but in the Deccan, where 
tho base is rock, it only rcqnires masonry bnilt up on one 
side for tho mot, and a well so ooDstrnctod may last indefi- 
nitely. 

40. Q. What is the moa in tho whole of tho Doce.an which 
could he protected by wells?— At present the maxiinuni ■ 
area is 700,000, but I should bo extremely glad to see 
the present area doubled. 140,000 acres is the limit of 
possibility in my opinion. 

41. Q. {Mr. lhbetson.)~T\iO preront area is only about 
2 per cent, of tho Deccan P—I should say not more than 2 
or 2} per cent. 

42. Q. (dfr.Hiyiiam.)— If you doullc that it gives only 
6 percent.; that won’t keep famine cflp— Tho laud thus 
irrigated from wells would bo the best land and would give 

nn outturn of great value in a fnmlne year, and very valu- . 
able crops in ordinary years. 

43. Q. What nioat the other lands F— Tho otiU’irn from 
tbe nplauds on an average is ojtrcmcly poor. 

M. Q. In order to got more than 6 per cent, sonirthiiig 
more vfill have to be done. Wells wilt not afford fall pro- 
tection ; what else do you propose P— I have no ohjrclinn to 
canals so long as you do not mind the cost .and rcgnlafe the 
distribution so as not to daiuage tho land. A lot of land 
irrigated by tho canals in Poona is going out of cultivation, 
because it gets cxcessiro iriigation. Give a man n well and 
you will find that his land will not gn out ot cultivation. 

45 Q Y'by do you limit the possibililiM of wcIN to 
1 400003 acre.s?-'ibo area oflow-lying hinds with 2 tod 
feet of black .-oil nnd miirani below limits the maew 1 
don’t think favourable po.'itinns for wells other than there 
can bo foand. Yon can pal too manv wells toRelher m a 
smnl) area, one well drawing on tic supply ot nr;otlM-r, 

They roust be distribnied. 

46. O (The President.)— Hon- far apart fionhl they 
bo P Would von B 3 V 10 acre.s to a well F—J think that two 

wells in tho most favournhia Iiosmcns rnig.ii W pa, w JO 

wree, but It denonda on the slope a.ad the cah-hniffi- In 
Junnar and Khod (Poona d/slric!) two well* m liJ am- 
would be perfectly s-xfe. 


w n fJ/r J/i’oInKi.)— You are afraid that vlnt-ref 
i^imlion is’lnttoduced tho r^iitt wilt l-i the ctonih 



I don’t tidiiJc there tsany iilrrihc-o^ 
aclmrgemt>’'^'J*,'^"’’, They attempt tc work P.e «■ 


S“ou would still further increase this. 


more lor ■ 

.0 n Tho Kim f’an.xl i» not wOtked for (vre 

49. Q. ’Iho wcoly Spcrcti f- 


pca-enbge of cans , . , 
extend ai the K*u get rich -• 


- { {.' s 
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49. Q. It IS kept doirn nrlificislly by conserving the 
water for rahi crops P— It is loft to tbo option of Ibo con- 
trolling oflioer. 

60. Q. Surely an acre of cane irrigation lias great pro- 
tective valne, wliether in the bands of capitalist or culti- 
vator, than an acre of d ry crop. Supposing yon bad lots of 
manure, oniild yon increase the areaP— I showed yon at 
Manjhri tbo extreme limit to wbioh cane cultivation can 
be got with suitable soil, mannre, and water. It is pos- 
sible to get si!garc.ano crops under favourable conditions 
worth Rs. 1,000 per acre wbiob would give 12,000 or 
18,000 lbs. of gttr. 

61. Q. How rauob of that is tbo value of manure P — * 
Rs. 200 an aciv. 

62. Q. Tbo purchase of that maiinro must maintain a 
good many people P— Yes. 

63. Q. So that altogether an acre of caiic will maintain 

4 or 6 more people than an acre ofyuaWP— Yes ; but for 

perennial irrigation it is required that a good deal of water 
should bo ■ stored up, so that water can bo given in the hot 
weather. That makes it impossible for irrigation to bo 
given freely in the monsoon. Therefore, in a vear of 
drought, the crops in that particular year absolutcly'wilhor, 
because a pledge has been given by the irrigation ollicer 
lor a portion of the water nine months ahead. 

64. Q. That would not be so if the c.ano crop was limited 
to a certain area P -The limit, I propose, is that those richer 
capitalists who grow sugarcane should bo given water from 
the canal only if they have n well. If they c.an afford to 
buy manure and can afford the other expenses necessary for 
gfowing a good crop of cane, they can equally well alTord to 
dig tlioir own wells. 

65. _ Q. Supposing yon made a condition thot before 
sanctioning perennial crop iiTigation in any holding a well 
should bo constructed, would that prevent the foil utiliza- 
tion of canal water in the case of a new area P— I do not 
think that in the sugarcane area of Poona it would have any 
deterring effect, hut with now areas it would limit the utili- 
zation of the canal supply. 

apeaking of a deterring effect. If ho 
made bis well, wo should not reserve water for him in the 

hot months P-That is all very well now j but suppose wo 

had a new work and yon said I will not give water unless 
yon have a well, the man might not grow sugarcane at all. 

wi you u'nnt'p 

—What I object to 13 that so much water is taken up in a 

year of drought and not given to ordinary food-grain crops. 

68. Q. The only prectical remedy for that seems to b*o 
t^o have no canals at all or to ^y that perennial crops must 
W partially protected by wells P— I l,ave no objection to 

. .®'. ^f.u think that in a now work no one would go 

in for irrigation on those conditions P-Ycs ; but m the case 
of established works the men being capitalists, they can 
afford to build a well in order to continue this pro6tablo 
perennial cultivation. ^ 

60. Q. Of conrae one point has to be remembered ; it is 
all very well to talk of working a canal for revenue. But 
there is a limit to money that can be spent witbont anv 
hope of retnrn ; and that if any portion of that eipenditure 
will bring a retnrn, yon will have more money to anend 
elsewhere ; supposing the limit of expenditure of vour 
purely protective works was 100 lakhs, ifyoucangeta 
return of 20 per cent., then you can alTord to spend 20 
lakhs more on the works P-That is true ; but it would be 
better to spend the money on wells. 

61. Q. (The President.)— yfhy should not a man go in 

for a well for sugarcane on a canal as well as off a canal • 
you say that off a Mual his land is used for other crop ^ 
would It not be a greater recommendation for taXravi if I, a 
can go in for sugareaneP-In ordinary seasons he does grow 
sngarcauo on his weU, but in a famine year he ohauges h I 
system and grows fodder and food-grains. ^ 

^^S'/tere a man applies for iaiavi and 
goes to the expense of digging a well, why he should not do 
it It there is the extra inducement of canal imt^ation fn 
assist bim' in irrigation. Why do you say that he will 
not come forward P-I did not say that he will not come 
forward ; I said he might not. 


Ill 

monsoon P-TI,o result in the Xaira district and gonerallv 

througlioiit the Doccan was that all ordinary marlcft garden 

r, 

C6. Q. It would bo exactly the same on n canal Tn » 

insload^ tbo people would prefer to grow fodder 

.nsiead of gnraoii crops {--Yes ; that h‘appc..s 0 ®^ MShJ 

67. Q. Now, BO far as cano goes, is not tlm mnii 

.“atrP-Cnnetlrdgcf water to 

Se.""'^ ‘ than^uSer 

almost entirely from tI,o 
Kbnrakwas a. Are not tbo conditions oxceptionaUhere P 
Tlieio you Imvo an enormous city witli rich monn4 Taml 
close by, and wealthy oapitaliste who can i ' “ 

eye upon their invcsfmoiifs. Doyen think thi'^st^ “'r 
affairs tliat exists near Poona would snring un If ^“** 1 , “I 
the canal to from ri.ecitj P-The Allure 

marked.^ "-oiild not L so 

_ 69. IIo"’ abont wells close to Poona- wnnJd ei 
Y«^n“ a larger proportion of oanethan well; else Siero P- 
icp, prohftbly ; but cano onltivatorf* prefor to unn nnYini 
water, paying for it Us. 60 pov aero. flZ vs, illlr Zn 
.nl, m ft. i„l wfttli.r ,h,„ ft, 

72. Q. (Mr. IbleUon.)— Is tlio proportlnn nf « 

J^-oansmall^rtLn in Gujemtl- 


grown 

Yes, probably, 


63. Q. (Afr. USetson.)— With reference to what von 
Lave yust said about a man who had a well chanriug ids 

system in a year of drought, it would be just the same if n 
man grows cane on a well ; he oonld not afford to let the 
rane go in order to water his other crops during the 


DocLt-ite^ in the 

74. Q. AB toyonrproferoncotowollsover canals von 

have described tlio conditions nndor wbieh wells can ho’mn?i= 
and worked mpiilably , and you have also tod ns "f a Taltt 
area m wliicb irrigation cannot bo used prohtablv. Jg tL™ 
not 0 coiisidorable intormediato area in which wells - 
bo made, but which would be worth pro ectinfbv 
-on P-Tho areas of this class unoomma'Lded by^ tel "fm 
very considornb o in Ahmadnngnr, Sholapur, and the 

SiT-.iSS'- "I'l-'i- u 

76. Q. So that lb pro is a considerable portion which von 
cannot protect by wells but wbioh can be protected bt 
canals P -The manure questmu would then come in It 
would be a very serions consideration. There is a limit to 
extension on account of tlio supply of manure. 

76. Q. All that means is, that protection by irrigation 
from wells ,s to bo profen-ed because it is slow^fthan 
canal irrigation P-I think the irrigation of lands manured 
under wells is_ more efficient than under canals. Regular 
irrigation ,s given instead of heavy waterings once in ei°-ht 

waterings from 

the canal the manure IS swept away and the soil becomes 
water-Jogged. 

77. Q. So that as regards that area which can be m-n 
teoted but in which wells cannot be made, your main obtet" 
tiona are the fear of the failure of the manure-supply tlie 

- Yef J*# f ® consequent salt efflorescence P 
Yes, unless the system of canal irrigation is improved 

78. Q. I quite see the danger of watpr.1n„™:., 
Gujerat ; but with a shallow black soil with miiram under 

Eree^’wTfh" ^ 1 ’°l of water-loggino pl 

Even with muram below I have seen water-Ioggiul in" 
lower lying areas commanded by canal irrigation.^ This is 
due to direct leakage from tho canal, and the drainage from 

The rreult of JJ-iS 'cakage may be seen in eveiy tiala on the 
G. I. P. near the Alutha Canal. 

79. Q. It is not so much the irrigation as the leakao-e in 

transit that you fear P— Yes ; the loss is enormouss • ° 
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T j/'tr.' Q- 'o'’ cf course is a tccrc icattfr c! siorcr ; the 

!. MoUu on. sratcT-lD^gine is not _ Soppo?:r.K that yon la>pl ail' rami 
" channels full, but did not put n-atrr cn the land, sronld 

Ihr jeahape from the canal feci'p the Kctlas rennirpr I 
w-'nt to fcno^r lioir rnucli of thi? Icilrapr is dne to irriralion 
and hoTT much to loss from the canal ? — The nofes sscrc 
nsnallj’ dry in (be fair reason before the canals vrerr made. 
Korr they are perennial. The inest sjtiuns loss is from 
smlrT-lopginp. 

1^1^ Q. It is the acloal irragafion yon are afraid of 
then? — Tlic leaVage from the channels is ranch Ics* than 
fr< tn the irrigated area. At the same time I rronld like to 
stoic that Pcona City is said to be nrater-!o"gpd since the 
canal was made. I knoir an inslanco of .a well in the com* 
poniid of the bnngalotr of the President of the Pmna 
Mnncipality which cost Ks. 5,000, where the water level 
was formerly forty feet below the surface nnd it now stands 
fifteen feet from the surface. 

62. Q. r want to get you .away from Poona, if possible.' 
The Comparison between Poona and the ordinary canal h 
not latlsfaotory ; let ns go into the villages. I»tbcre mnch 
waterdogeing on the bCira Canal?— Ko. The di-advan* 
tapes produced by wster-logging are compared with the 
great arlvantagea the canal Iwi brought. I went Ihrongh 
the valley in ISOG-O/ and found it green throughont. The 
ndvanlBges of irrigation there are great. I note-ed very 
alight evidences of waste of water and of salt cfilorcscence." 

83. Q. Nothing to con«titute a in.'itcrini dr.awback to the 
ndr.ant.agcs seeming from the can.al ?— No. 

8t. Q. You say that the «<j/ar ntri with water leakage 
from the canal. Does not that show that there is a very 
elTectivo natnral system of drainage ? - Yc», that is so ; but 
the railsvay often Interferes with the free fiow-otl. 

The President . — AVc have heard that staled hr several 
witnesses wherever wc have gone. 

85. Q. (Mr. Jlhelton .) — I shonid like to have yonr 
opinion aslohowf.irit would be rafo to apply n etrongarti* 
fifii.al slimnlu* to the conslruetion of welD. Wc nro told 
Uml many wells made in the famine of ISOffO” are lying 
disused, nnd that in.any of tlio<e in.ado in tin* i.ast famine 
will not be used ngsirr, and ibal so lo.ng* nt a man h.n 
e.<pital only will he Wi'rk his well. Would there not be tho 
dapgcr, If yon stlmnUtc well work ten much, of the people 
foinplcilug them for tho sakr) of the bounty ?— There is no 
dmibt tliat the people h.ave h.ad a reryf^eat kno'k. Daring 
the last five ory years the weUa did net give a pioper 

nf Disir use. I ito not fhink that tliere will lie Rns* 


f't. Q- They weald Kill to sec in a- criira'v m* 

Vc. ■ ' ■ 
f-pr'v ttcalS ?■- 

■■ir— tr.e water e.-.n!-! s!l *.d r.,. 


if there j« poin.g to Ic a good rsinfa’.S? 
03. Q. At any rate raa.'h i.f she 


wasi^^ *_Tr.e water c.-nM all hj r.s»d r.p 'U: rp i ip 


garden ctopt. 

p6. Q, Yon lehevo thr.t if we isreaght the ra~>.| jr.tij 
fnihablc tract, we eimld get .al! mr water r«.',l fee .rsN" 
irrigation. Khf!\l,jtnr;. cte.r— Yr», Sh.rse fe.'.l.grsi5 rer'i 
nnd [or market garJea crops, *neh. a« coiaris. sweet p'tste' 
«c., oampying the ground bftw^'n Ort.dre anl M*rr,, 
TliO iT.ster rroalJ be i:«ed for ordinary mti < r,'; a t; >• f, » 
perennial crop*, 

07. Q. Everything but sugireanef— Yes. 

OS. Q. You think they won!! cs' all the wafer in erii- 
n.ary years?— I'c*. 

00. Q. Snpposingycu found Ib.at thev dh! r.'t, »e,«!d 
yon then refine to supply water to a ercti of vfgri.abh-s ct 
enne bee.au«e you thought the me, as.aon rn'ght rsilf-l 
r,-'fnie water if there wut n chauv of r ind msniTsn in thr 
coming sea'on. 

100. Q. If yea could not use all yourwatsfer.r-ihtr 
crops, wonld yon th*n give it to t‘a>’fr—.tflrr iro-tjng ih* 
demands of the other crops I wertM give tb- Iwla*'# tt- 
sugarcane. 

101. <2. Norr with ref.uenee to the rojal'y OiWfrnweit 
lakes on w.ster u<ed. fn the ea.sj of fh.s Ilr<v.an, [ rju’*,.' aerw 
with you. Hut in Onjerat where onlv tras fsnitirs bar.'o'* 
carrol ip 100 yesrs, and where fherefere the djr g-r cf 
emreity is small, do you not th-nk th.st it I's rrawmslle t! *' 
Qov-Tnment shea! 1 t.ake a small rouirihntsin r>r !h« Tester 
ns.sd 3'es, perhaps in Oujerat, hut I wcuM Celtainjr 
elude the Paiieh MahsU ami other parts where the 

ate pour nnd it is nlri-olle to enconrage irrigalica in swry 
p-isjihle way. 

102. Q- If I eirlndo all ino'Cnre (fa*t», would the.v f,< 
anrlhing ttnreastr.ublelhei) ?~rof insfcure tss.-ti I cersi ler 


Ipls is R'!;spte>d 


measure of their use. 1 do not think that there will l>e nny 
risk in stimulating the eon.strnetion of wclhs to tli» fullest 
extent. After two year* of go>l mirifnll the p'ojle will 
cotr-e fonv,ard. Tliey srill not, I fevl sure, want to pm too 
fast, 

80. Q, Yctt do ne.t think you would outrun the lummre 
supply?— I do no! think there will be nny ri.k of that. 

87. Q. You don't think {'eop'e would make wells who 
could n>'l nftonl to us* them in er!in.ury ycirs ? — No. 

ffk Q. I hale it that in t! e llc-mn -and fiujeuat a n.an 
ennimt effnrtl to work n well in ordin.ary yrani eteep' for 
h!gheU-s erepsr— The netual rate of working a ting!.- 
rae' well ei.-'.-wi's R«. VO pot aere, 

S'.'. Q, Yon c5<j-"l to rsi.iV le.-aos' tle'rpm'.e-'flon it 

aVs'rl-'d bv Tfeaithr rapil'iists. Isr.i t tU't vers raudi the 
ease ill regard ta wells also F— It is often the eas- in a tim* 
of 
In I 
I, 

Tl.r 


that no wnlei-tsi ahnuld he raised. 

103. Q. I nro assuming that the jtir.e’pV 
regard to tracts in whieh rrlief 1» re.mmerlr e*.''‘ed? -1 
ngm' that tiorefnmenf can e.lsily ewllec' n rosilty cn «at<w 
in sortire Iraets svithunl passing hardihlj,, jut In R.irl sr it 
ia not worth wldhtdilTerenttating bs'.ween ItV'.s whkh’sf < 
secure and tho*s which am net, 

101. Q. You aay n D'Cc.sa weit rsn 1-e mvls fer Rs. ?:>) 

Rs. .{(>■); Is tluat a f.air average ?— Tor a wd! tf a de;fh 
. 25 to SO feet that i« a fair nTetTgie. Yl-.e ejjene* i-i 

making a ptjll s well is no* much tn 're tl J!«. b'lt. 
iVhere there isstft soil losoire depth t!..' lining we .ll 

of l.liei «- }', 
1 ti » fair 


or 
of 25 


tneri' exi erisive. lint tehern tl.ereisS fee 
then hard raiirun, and fie.jlly trip r.cV, lit. 
average priee. 


isnr’.i a vdl w.;!;’! Iw*. 


.t-: 



10.;. Q. Do V.iU trteantoeiythi 
itidef.nitely ?— f lidt'k ta- 

10'% Q. Yli'-ti why d'W) a rnliit-.S.-r stt p-s (o d 
the erpctiee? — If iTe Kn ! i> ilhtr'tl t>-' 
d.-eje-r. 

107. Q. In th- 'f'S. 

105 Q R'hyda •h ) g'rtp' ' gi> to t? -' f spin- 0* h-!* 

ft yaif U Wei! wteu * J i-tei ( wni! lU.-'. s« y.n dP:ee!;« 

}>•!; f>>r cV'-rF — A'ct-'fi “rl'i ht: t » a 
fs-jiid C~!.v where ih-e »n' •Art's sr,* f t-* ! 




SO' 

Mans tut' 


■I's are 1 thu.''‘,. 7 h 'U! if.S D.-ot; 


10*.;. Q. A'e pjxb s huh*. : - ‘ 

I *j**yh‘.*;r r — 3 e*, wh*u tts's S .ii It deep it it 


f i« f ' 


ar. 1 tl? 


'■..'Tt «h .1 Vi rk. us I'T i! 


eie'i t>n tv'ief work. 

W. Q. Ti,! It that a mar. viii s' tre veil »t>-f w.i’.h J 
Ka'ta in l«0?a.ul in Aln,e.lr-agi! ial-zd-o; 
Its*, i'.il cemr in cejivn parts. 

01. <?. V>V ve-ft. t,.!* Sfafec.!ay !n liiap-.i thitst'ha 
•king »s,s er.lr.'iTn. 3Vi,'s*. it <-> i.rtven* tie' {virpN font 

d.-fc'g l.hc earm with M.u»*il-J>'=sr.i.-‘ tu E.a .ip'f.tt w 
the vrshf, V Ian 1 CTf-tr, *sl*rr the tlr-*-h of fam'-'r Cs-n-'-t. 


j**a-xt:‘», »t% er. tu <5 .serr.!' 
i'2. Q, 3V;5h *yfr-.-r-->- ‘i 


line {> < 

ll'h fy. (,Vr. ,l/Ti>-..th 
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for a considoitiblo period. This ratentivo qnality is helped 
by copious deposition of dew throughout tho cold weather, 
and probably tlio atmosphevo in tho north of India at this 
particular season is not nearly so absorptive of soil moistiii'o 
ns in tho more southorn parts. Tho practical oQbct is that 
a first watering given from a canal or well softens tho soil, 
so that prepniatory tillngo for a rahi crop or for on early 
sown Marif crop is facilitated. The moisture remains in 
tho soil until tillngo is complete, tho seed is sown, and satis- 
factory germination has occurred. Subsequently two water- 
ings from a canal or three or four from a well is sufficient 
to bring a rahi wheat crop to maturity. This crop mixed 
with i-apeseed or gram is tho chief rudi crop grown. Tlio 
total cost of leading tho w.ater over the field for tho first 
watering, in laying ont beds for irrigation, and in applying 
tho water is very trivial. It does not escoed 8 annas per 
acre. Tho distributing channels are made of puddled soil. 
They allow no leakage of water. The surface of tho fields 
is even; the water in largo volume is easily distributed; 
therefore the cost of the first watering is small. Tho vil- 
lagers have the usual number of work and breeding cattle 
and milk buffaloes of any ordinary district. Tho dung of 
onttlo, .the litter and the household waste is carefully pre- 
served. The manure heap which each occupant thus accu- , 
mnlatcs provides the only manure applied to tho irrigated 
fields. It is a very light dressing ; owing to tho character of 
the soil and lightness of tho irrigation, this light dressing of 
manure on an irrigated crop is quite as effective ns if tho 
soil was kept moist by timely showers of rain. There is 
no difference in effect whether the irrigation is by flow or 
lift from canals or by lift from deep, medium or shallow 
wells. The contrast between this system of irrigation and 
cultivation and that necessarily practised in the Bombay 
Presidency is very pronounced. Medium black soil with 
muram below (the best black soil to irrigate in the Deccan) 
dries so quickly between waterings that irrigation is 
required every 8 to 10 days. The goradu (sandy loam) 
soils of Northern Gujorat are so absorptive and dry so 
quickly that irrigation is required in tho fair season every 
five or six days. Such inlgation is exceedingly expensive 
from walls owing to tho cost of raising water. Heavy 
dressings of manure arc required on tho limited areas 
irrigated because owing to cost of lifting water only very 
good crops will pay. _ A really good crop can only be 
produced from good soil by regular irrigation and heavy 
dressings of manure. Unfortunately tho heavy and conti- 
nuous irrigation washes much of this manure into the 
subsoil and tho crop only takes up a certain proportion. 
"With this intensive system of irrigation a single mot or 
icos (leather bag) will only lift water from the deep wells 
of Gujerat for an area of about two acres and from tho 
shallower wells of tho Deccan for an area of three and a half 
to four acres. In the Hissar, Delhi, and Eohtak districts of 
the Punjab I have seen deep, medium and shallow wells at 
work. I have found deep wells, tho masonry constrnotion 
of which extended to a depth of 110 feet, with depth 
to water of 60 to 70 feet, irrigating each six acres of 
- wheat or barley ; medium depth wells, 30, to 40 foot deep, 
irrigating 8 or 10 aoves per leather bag, and on tho riverain 
land, wells with 20 feet depth to water irrigating 12 to 14 
acres each. The very deep wells were this year worked very 
hard boeause the kharif crops owing to deficient rainfall 
failed, and there being no means of canal irrigation the 
people depended upon the wells. Eolativos or families 
joined together to participate in the profits of irrigation, 
jointly finding all the manure and labour required to 
produce tho host results. The same practice occurs in the 
Deccan and Gujerat in a famine year. Tho natural 
fertility of the Ganges-Jnmna alluvial soils may to some 
extent be ganged by tho fact that on soil of this class in 
the Cawnpore Government Farm irrigated wheat has been 
grown since 1881 without manure and the crop of 1900 
yielded, approximately, of grain per acre 1,200 lbs. from 
one plot and 1,400 lbs. from another. It may also be 
gauged to some extent by the fact that in the Hissar district 
in the current year (a season of unfavourable rainfall) laud 
irrigable by lift from the canal is freely rented out at Es. 16 
per acre for the year or at Es. 10 to Es. 11 per aero for one 
crop. Tenants pay in addition all irrigation charges. The 
canal water is only Ufted a few foot and irrigation there- 
fore is not costly. In the same district I found land irri- 
gated from a well with depth to water about 60 feet rented 
at Es. 8 per acre. It is not unusual to take a klianf 
as well as a rahi irrigated crop in one season nndor 
canal irrigation, hut it is more common to depend upon one 
good rahi irrigated crop or in a year of favonrahlo rain- 
fall on one good dry crop only. If tho latter requires to 
be once irrigated to bring it properly to maturity, the 
charges for c.anal irrigation is 12 annas per aci-e and, as 
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.alrciidy stated, the cost of applying the water is trivial or 
negligible. The rates for canal water in the district inspect- 
ed v.ary up to Es. 5 per aero for sugarcane, Es. 2-8 
for wheat, 12 annas for a single watering, and half 
rates for water lifted from canal. I considered that: 
approximately acourato ontturas wore more freely, 
admitted by tho actual onltivators than in Bombay ; and 
from data communicated, I believe that the grain from 
.an aero of canal in-igatod wheat crop would ordinarily . 
exceed Es. 30 per norc, and of well irrigated crops consider- 
ably more. In tho case of canal irrigated land excluding 
cost of light dressings of manure (tho actual value of which 
can only bo approximated) other expenses including assess- 
ment could not possibly exceed Es. 16 or Es. 17 per acre. 
The only risk is damage by rust, and that is inconsidor- 
ahlc. 

112. Q. Gujerat is essentially a monsoon or kharif crop 
country ; is it not, except for cotton P — Yes, except for tho 
extensive wheat and cotton crops in Ahmadabnd and Broach ; 
Gujerat is a kharif province. 

113. Q. Putting aside tho wheat and cotton tracts tho 
whole of tho remaindor is kharif P — Yes. 

114. Q. On tho other hand, tho Decoan, broadly speaking, 
is a rahi province ?— Those parts of the Deccan and 
Sonthorn Mahratta lying inland and some distance from 
tho Ghats nro ohiefly rahi. Tho western talnkas of Poona, 
Nasik, and Khandesh arc chiefly kharif. In the eastern 
block soil parts of Dbarwar crops of cotton and juar are 
sown bolwcen tho two monsoons. 

116. Q. What period is that P — In Dhnrwar cotton can 
be sown in September or ns lato as October, as it gets the 
north-east monsoon, 

IIG. Q. Con yon give me any broad reason .as to why 
one province is Hi juif and tho other rahi 7 is entirely 
a question of rainfall. In Sholapur and Nagar and tho 
earfern talnkas of Poona tho imporlant rain is tho late or 
rahi rain. Tho character of tho soil is such that if you 
have a cood lato rainfall, the rahi crop grows particularly 
well. In Sholapur and Ahmadnngnr with heavy October 
rain there is a good yiicn crop. 

117. Q,. Except in tho tracts under the Ghats, I snppose 
Very little rice is grown in the Deccan P— Practically no 
rice is grown in the Deccan, except under tho Ghfits, but, 
some is grown in the western talnkas of Bolgaum and Dhar- 
war. 

118. Q. I suppose that is because the rain is lighter and 
tho soil is not suitable P — In the Ghats there is a rainfall of 
160 inches more or loss, which rapidly diminishes till it is, 
only 30 inches in Poona and 20 at Ahmadnagar. The rain- 
fall is small away from the Ghats. 

119. Q,. That explains the absence of small tanks P — Yes; 
they would not fill. 

120. Q. We are told that people here will not take water 
from a tank because they only get it for a certain portion of 
tbo year. They have the idea that if a dry crop is given 
water once, you must go on giving it water. Does that 
feeling exist and is it b.ased on any reason P — I doubt it those 
are the true facts, I should put the refusal to take water 
down to various reasons. The soil may he unsuitable ; 
the tank may not fill well ; tho occupants of land under the 
tank may not he good cultivators. When water is refused 
from a tank, I should say previous inquiry before the tank 
was built, if properly conducted, would have accounted 
for it. 

121. Q. You are for awiiy from my point. Take the case 
of a canal, well established, irrigating sugarcane and garden 
crops ; in a year of drought the water will be used for dry 
crops, bnt in ordinary years tho cultivators would refuse to 
take water for them because he is not guaranteed a supply 
throughout the season. Do you think in a tank supplied 
from a perm.anent source we should find the same difficulty 
in disposing of tho water P — I should say there would he. 

122. Q. If we could get tho supply from a permanent 
source, would tho people begin to use water in ordinary 
years for dry crops ; supposing there was plenty of water, 
more than they could use for first class crops p — In the case 
of a tank containing perennial storage 1 donbt if the 
water would he used even if the supply is guaranteed. 
^orjauri only one watering is required and the cost of 
leading tho water up to the fields is considerable and would 
have a deterrent effect. 

123. Q. Yes ; hut if from tho same cut he could got 
several waterings, is ho likely to use tho water? — For one 
watering it costs Es. 4 to Es. 6 for making channels. 
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124. Q. Though the cost would he the same whether he 
took one watering or half a dozen?— Ho would rather have 
one wateiing. 

125. Q. You don’t think that on a tank where the snpplj* 
is liable to failure, the people could he induced to use the 
water hy making ( lie snppl v permanent instead of nneertain ? 
— I don’t think there would he much difference as regards 
their taking water from a tank with a limited or a permanent 
supply. 

126. Q. Supposing you have a canal, with plenty of water 
and a permanent supply assured, which commands a large 
cultivable area, what would he the maximum proportion of 
high class crops likely to he grown on an ordinary Deccan 
tract, supposing that you have manure and labour? — • 
Probahl}' not more than |th would be high class crops in an 
ordinary Deccan tract. 

127. Q, Ton told us in Gujerat that one mof on an ordi- 
nary well would irrigate 3 to 2^ acres in ordinary years or 
twice that in had years if the water lasted out, would the 
same figures apply to the Deccan P — ^With Deccan wells 3| 
to 4 acres may he irrigated at one time. The area, however, 
would not he doubled in a bad year, but would he increased. 

128. Q. You would not double the area in the Deccan in 
a dry year ? — No ; the water in the deep alluvial wells of 
Gujerat does not sink soon. In the Deccan the wells fink 
sooner than in Gujerat. 

129. Q. Many of your best well tracts are in black soil ; 
is the black soil more than 3 feet deep in the Deccan P — The 
blacK soil is 3 feet or 4 feet at the most. At this depth 
it can be irrigated. If it is deeper the soil deteriorates 
with watering. Asa matter of fact, there is loss on wells in 
such lands. 

130. Q. Can you tell us the cost of repairing a well in 
the Deccan ? — I cannot give the figures. The people do not 
have to do much in the way of repairs besides silt clearance, 
etc. 

131. Q. A well does not need much repairs?— No. 

132. Q. Yon speak in your note of the rayat being pre- 
vented from using canal water when the crop is in danger of 
dro"ubt owing to permission to take water being neces- 
sary. Have you seen the results of this at any time? Have 
you any personal knowledge on the subject ? — Yes, I have 
seen the results at Poona near our form. In 1899 the 
people did not apply for wafer till they actually saw their 
crops withering ; then they applied for water, but could not 
gel tbo permission in time to save their crops. On the 
Kirkoo Farm we had a lAnrif crop and three waterings 
were found necessary. IVo wanted a first w.vtcring at once 
and we took it, formal sanction being obtained afterwards. 
The crops grown compared favourably with those of ordinary 
yeare and ns market rates were high wore worth double ns 
luuobac usual, while all the crops round about perished. 


133. Q. (Mr. Miitr-Mael-cnzie.)~T)o I understand that 
you got the Water before you got the s.anction?— Yes ; if 
wo had waited for the permit the farm cr.ap would have 
been p.asl saving. IVe got the water by arrangement with 
the Canal Department and got tbo formal sanction after- 
wards. 

134. (Ur. Ihldson.)—'! understand that yon know, as a 
fact, tliat other people did apply for water, but were so late 
in getting the permit that the crops died ?— Yes, that is so ; 
but they wailed till the last minnto before applying. 

135. Q. As to your proposal not to give canal water for 
cane unless a man digs a well ; is it not waste of water In 
give canal irrigation to a field already protected by a well ? 
— The profits from canal irrigation are found greater in the 
case of expensive crops than from wells, so the onlfivator 
takes canal water for nine months and uses his well for the 
remaining three, 

130. Q. Bnt why allow him to do so ? The area he can 
cnltivate is limited by the capacity of the well, so that he 
can irrigate it from the well all the year round ? —I shonld 
like to see it done in the new canals. 

137. Q. These handharas which yon recommend to he 
extended ; would you hnild masonry dams or would yon 
allow tho people to build kaclcha dams .and let them be 
washed away in the monsoons?— I would let them 
bnild tliem as they like. Big lardharas built with masonry 
would be more substantial. 

I3S. Q. If Government bnilt tho land/iaras, it wnnld 
charge for the wafer of conrsc p — Yes. 

139. Q. Do yon think the people will begin with iac/irfia 
handharas first and when the 3 ' get need to them lliev will 
build pakha ones ?— Yes ; Government might hnild flic 
pakka ones, hnt there would he no necessity for this if 
Government do not charge for the water. 

140. Q. Yon propose that the water should be giren free 
of charge?— Yes ; I would like to see each tnluka carefully 
and thoroughly surveyed. Any costs incurred in surveying 
might, I think, bo charged to tho cultivators. 

141. Q. If all the handharas possible were made, would 
they inagafo anytliing lilcc the area commanded hy wells?— 
Tho area under handharas wcnld bo small romjvired with 
the area under wells. 

142. Q. (Mr. MutrMaekenz;c.)—Do you think llml 

monev conldbc usofnlly spent in extendinsj the numlw of 

faU?—l really have not sntficient experience of taU to 
give an opinion. You ought to accept local expcncnco in 
preference to mine. 

143. Q. In Ahmadnngar did yon notice whether the 
hand behind the Ms had given crops'*— 1 did not notice 
them particularly. 
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[ Note , — Tho numbering of the paragraphs refers to the list of printed questions for Revenue Olficers.J 


Before replying to these questions, I heg to premise that 
it is impossible to answer them fully without oHicial records, 
data, etc., as regards rainfall, cultivation of lands, and many 
other points. I am therefore competent to give only gene- 
ral impressions from experience and recollections. In refer- 
ence to hydraulic works generally, it is absolutely necessary 
to have the registers of rainfall for as many years as pcs- 
sible in every district, or every taluk, exhibited, so ns to show 
the fall of rain in each month of the year ; and this, of course, 
I have not the means of doing at hand. The records of the 
observatory at Madras will give a very fair idea of tho rain- 
fall for the coast districts, and these can be compared with 
any local registers. 

A.— General. 

1. My answers refer generally to tho districts of the 
Madras Presidency in which I have served ; for two years I 
was in the Central Provinces on irrigation works of some 
importance, for the Penoh, Kuntum, and IVardah rivers, on 
special duty, but none of those have been carried oirt. I 
served in the Godavari district under Sir A. Cotton and had 
charge of the aniout works for some years, when I entirely 
revised the project with the cordial ^proval and thanks of 
the Government of India, of Sir A. Cotton, and of General 
P. H. Eundall, E.E., when Inspector General of Irrigation. 
I served also for several years in the Bellary district, which 
then included Anantapur and a part of tho Kurnool district. 
Here I had to investigate Sir A. Cotton’s project for the 
'I'ungabhadra river, and found the site for tho reservoir he 
proposed to construct on it. In this district I investigated 
several other projects for irrigation and established the 
water-supply for the station. The details of these I can 
give, if required to do so. 

I served for three years in the Madura district and report- 
ed on the Periyar project since carried out in this district. 
I believe a most useful reservoir can be constnicted near 
liatfagoonda on a stream, which is very abundantly supph'ed 
with water from the Palni hills, which would irrigate a good 
deal of land, and afford an excellent supply of water for tho 
city of Madura, containing upwards ot 100,000 people. 

I have seen a good deal of tho coast districts up to Ganjam, 
north of Madras, but very little of the southern districts, 
except Madura. I have no doubt many useful projects can 
be established in them. I have also had opportunities of 
seeing a good deal of the country about the Palnmner hills 
in the North Areot district, and am quite ratisfied that 
several good irrigation projects can be established on the 
Poiney, Gooriattam, Palar, and other rivers and some of this 
water would, in all probability, be available for tho city of 
Madras, and keep that filthy sewer, the Cooum, clean. 

In the Cuddapah district the tributaries of the Penner 
river offer several sites for large reservoirs ; these waters 
would bo of the greatest use also in the Nellore district. 

The Penner river has a very steep bedfall, at the rate of 
10 feet per mile in Bellary and 4 or 6 feet per mile even in 
Nellore; its floods therefore run off in a few, days and 
require to be stored and bettor regulated by large reservoirs. 

2. The average rainfall at Madras is about 48 inches. I 
regret I have not the means to supply fui-ther information 
in this point, but on this I will speak generally at tho close 
of this paper. 

3. (1) I should say certainly not from my own experience 
all over this Presidency. 

(2) Prom the want of a good abundant water-supply 
conveniently situated, tho villages all over Southern India 
suffer intolerable losses. The remedy for this can only be 
supplied by storing tho rainfall in the best manner possible. 

(3) When the cattle are so little cared for, the supply 
of manure must be very deficient and can only be remedied 
ns above noted j for this is the only way to secure food and 
water for the cattle, and to preserve them in good working 
condition. A bullock in good condition is said to produce 
nearly a ton of manure per annum ; yet no care whatever is 
taken of animals.in India cither by tho people or tho autho- 
rities. 


(4) Almost all soils pay for hrigation purposes and 
“ black-cotton soil ” is more part'cularly irrigated in Madras ; 
the best iirigation in Bellary is almost entirely “ black- 
cotton soil," as also in the Maduia district. 

(5) Tho uncertainty of water-supply is the great draw- 
back to irrigation all over Madras ; I have always found 
that when I bad seemed a good water-supply for the rayat, 
“with facilities of access to markets for his produce,” he 
was quite ready and willing to pay for the water if not 
interfered with by unlawfiu practices. 

(6) Lack of capital always prevented me in doing all I 
could have done in all my service. 

(7) I always endeavoured to come to some agreement 
with tho people for a water-rale, and generally succeeded 
with them, but I fear after I left a district this was upset. 

(8) 1 have no experience of this la'w, but of course if 
there is any unceiiainty of tenure it will prohibit all agi'i- 
cultural improvements ; this occurs all over the world. 

(9) The great obstacles to tho extension of Irrigation are 
(a) uncertainty of the water-supply ; by this all the labour 
and capital laid out in cultivation may be entirely lost, and 
then the rayat is hampered with arrears of land revenue ; 
remissions are constantly being asked for ; the cattle are left 
without proper food and water, and perish by thousands 
and generally are quite unfit for work. (5) No irrigation 
can by any means be successful “ if facilities of access to 
markets are not provided at the cheapest rates possible.’’ 
This is a jule to which there is no exception in all land 
improvements in every civilized country, (c) The waste 
of water must be prohibited by very stringent regulations ; 
carefully attended to. I am convinced that more than 
half tho water in om’ tanks is wasted by bad sluices, by a 
full supply being afforded to tho lands day and night, for 
which there is no occasion, and generally by negligent ma- 
nagement in such matters. As a general nile, I would 
never allow all the water stored in a reservoir to be run 
off in one season ; at least 20 or 25 per cent, of it should be 
retained in it for the use of man and beast dmdng the hot 
weather ; also by this arrangement the bed is kept moist 
and all storm waters during the hot weather, which are now 
lost in tho dry beds of tanks, would be conserved for use 
and the tank itself be better filled in any season when the 
rainfall was less than the average of the locality, (d) The 
cultivation of the babul tree round the wetted margin of 
all tanks should be encom-aged. It affords good food for 
the cattle in the hot weather and the wood is useful for 
many agricultural implements. 

4. I have no experience relating to this question having 
always acted for the Government interests ; and these could 
have been much better attended to if more capital had been 
provided ns for the extension of irrigation in all districts, 

5. I have bad no experience of the Land Improvement 
Act. I think loans of this kind are objectionable in many 
ways in India. The people are ignorant of all hydraulic 
engineering, and if money is offered them at the lowest 
rates of interest, they will accept it and go in for projects 
which cannot possibly pay. The result being debt and 
vexatious proceedings to recover money which has been 
hopelessly lost. 1 always ask the rayats to co-operate and 
execute the lees kaborious portions of a work, such as, light 
earthwork, clearing out channels, removing frees, bushes, 
etc., from off the tank banks, whilst I did the more expen- 
sive masonry works, etc., out of Government funds, and 
found this course quite successful. I carried out this 
arrangement in Bellary in scores of instances, without any 
stamped agreements, and never had a single failure. 

6. Certainly not. It must tend to improve the cultiva- 
tion of all lands in the vicinity of good iirigatcd lands ; all 
experience will confirm this in an agricultural country. 

I cannot understand why there should be any doubt about 
fhis ; it has been a well-cstahlished rule since Adam Smith’s 

Wealth of Nations. Chapter my e.vpcrienee I 

XI. Part II of booh I. have always found tho people far 

more ready and willing to take 
the water for irrigation purposes than I had the means 
to give them tho water. I have no hesitation whatever 
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in saying I could have done ten times the work I did for the 
Government and the people if I had not been prevented by 
want of capital. I refrain now from mentioning some other 
most annoying and vexatious practices to which I was 
subjected, as it would answer no useful purpose ; bat so far 
as the rayat of Southern India is concerned, ho is always 
ready and willing to take the water and pay for it if it is 
only securely provided for him, and ho is freed from demands 
which are only too often made on him in an unlawful 
manner, under pretence of making revenue for the Govern- 
ment,_ which should bo most strictly prohibited, for it is 
most injurious to the name and character of the British 
Government in India and a mere copy of the old vicious 
Native Governments and still prev.ails where native rule has 
been established, the rayat not having any security that the 
demands on him will not bo enhanced at every opportunity. 

B.— Canals of Continuous Flow. 


1. I generally estimate this approximately by considering 
that dry lands pay, on an average, an assessment of 8 .annas 
per acre ; if water is securely supplied the people will 
readily pay an assessment of Jts. 6 per acre ; this is an 
increase pf 900 per cent., and they would never agree to pay 
such an increase if they did not profit in a much greater 
degree themselves. This estimate of increase may be too 
high, but it gives a very fair idea of how much the land 
must be benefited by any good system of irrigation, which 
■ saves the rayat from- all losses by the vicissitudes of the 
season’s rainfall, etc. 

(1) No canals in Southern India afford a certain supply 
of water for second crop or sugarcane cultivation. All are 
dependent on a season’s rainfall, which is uncertain and can 
only be provided against by good reservoirs. The losses 
both to the Government and the people are enormous, and 
require to bo prevented as much as possible by well designed 
reservoirs. i 


(2) If the people are so ready to pay for the water, it 
must be because they can substitute more valuable crops for 
cultivation. 

(3) The yield must be far greater by irrigation, or tho 
people would not take the water. Tho throe points (a, S, c) 
I beg to deal with at tho close of this paper. 


8. Ou good canals it is estimated that a first crop yields a 
value of Ks. 20 per acre per annum, and a second crop may 
yield Es. 10. It is quite impossible to get any satisfactory 
data on this subject j for all practical purposes, the increase 
of assessment the people are willing to pay affords sufficient 
data to establish an irrigation project upon, “if there are 
good facilities of access to markets for the produce at all 
seasons.’’ 


9. Tho rtito varies from about Es. 2 to Rs. 6 per acre. So 
far as I know this rate is paid only on tho area actually 
' irrigated and to tho Government. 

10. I have no experience of this matter. 

11. I have no experience of hand being injured by irriga- 
tion. In the Godav.ari, I found Sir A. Cotton s instructions 
for draining the land had been entirety neglected ; and pro- 
vided for this being done in my revised estimates, with very 
beneficial results, especially on the central dolta.^ Dnainagc 
of such lands has not received proper attention in Southern 
India, aud it should bo strictly enforced. I have no ex- 
perience of salt efflorescence and do not believe mucli in it. 

C.— Canals of Intermittent Flow. 


12 to 2l. I regret to say I am unable to afford informa- 
tion on the subject, as we usually left the people alone to 
dispose of tho water according to tho arrangements they made 
with the Tahsildars, and approved of by tho Collectors. I 
believe this practice was sanctioned by tho Government. 

22. I would afford every assistance for tho extension of 
irrigation in Southci-n India, but think professional advice 
should he obtained as far as possible if tho l-and belongs to 
Government; but as regards private persons constructing 
canals on Govcromcnt lands, they might be encouraged by 
remitting the w.atcr-rato for some years. This is a question 
which involves so many interests. I^do not tlunk it can ^be 
solved very easily where land is public property, of whioh 
the Government are the guardians ; in tho intercsts_ of tho 
community they cannot part with tho benefits of irng.ation 
for all time. So far as 1 am able to judge, I would much 
nrofor to carry out all improvements by cjipital honwed by 
the Government, and create a sinking fund, if possible, from 
the profits to pay off the debt, say, in one generation, and 
keep all such works under good Government management and 
supervision and so do aw.ay with many vexed questions about 
repairs, maintenance, etc. So far as my oxpcrienco extends, 
these small works have not come under my care. I have 


always considered that many of them might ho done awav 
all siicli streams, I'ivers, etc., osamined to see if re- 
servoirs cannot be constructed on them, and secure good 
means of irrigation, and to provide food and water-suWv 
for the people and their cattle, when the revenue from them 
would ho far more secure. So far as I know, the revenue 
ftom such temporary works is very small, and liable to he 
test by many accidents, as sudden flood sweeping them 
away, 'wlion all labour, etc., in cost of construction is also 
iosty and tho outlay must-be all incurred over and over 
again. I cannot conceive how they can be remunera- 
tive to any one, and are • only resorted to as a last dcs- 
^rato means, to secure a livelihood for man and beast. 
We have an instance in the Nagpur water-works of how mnoh 
water can bo stored in India fi-om a vei-y limited drain.nge 
area, having an average rainfall of about 40 inches in tho 
year, and on these lines and data I would advocate the con- 
structions of reservoirs on all such streams as are referred to 
in these questions, and consider they would pay directly and 
indirectly. 

' B. — TanTcs. 

23. (1) In the districts I have served, the tanks are 
generally supplied with water from the , rainfall in their 
several catchment areas. In some instances, notably in 
Madnra, the tanks are also fed by channels from rivers such 
as tho Vaigay. 

(2) Tho water is supplied to tho land from sluices in 
the tank banks, and led to tho land by ordinary channels. 

(3) This is entirely dependent on the season rainfall 
and c.annot bo specifically replied to. Tho tanks require to 
he remodelled to secure a good water-supply for at least two 
years’ supply. 

(4) Tho areas vary from 3 acres to 10,000 in soma 
cases ; all dependent on a season’s rainfall. Of this, suffi- 
cient advantage has never yet been taken. 

24. (1) If the tanks were made of 'sufficient capacity, they 
could irrigate for two ci'ops, on limited areas, to bo carefully ^ 
marked out. 

(2) If water is properly supplied in Southern India, 
more valuable crops are always cultivated. 

(3) The yield depends entirely on the sc.ason’E rainfalj, 
and requires to be more carefully stored in largo reservoirs 
and far more carefully distributed. 

25. If tho irrigation is at all nneertsit), everything is do.id 
loss almost ; bonce tho acoumnlation of capital by the rayat 
is impoKible, and accounts for a groat deal of his general 
poverty. 

26. It may bo in some instances ; but wells arc usually 
BO uncortainly supplied with water in Sontliern India, they 
cannot bo relied on to afford a good water-supply for irri- 
gation pui-poscB. 

27. The total annual value of tho produce pcr'acro depends 
so entirely on the season’s rainfall, and tho manner in winch 
this is stored and properly distributed ; it'is vciy diflloult to 
estimate it even approximately. I have always found tlio 
rayat so ready to pay for tho water when securely provided 
for him, that tho benefits ho derives from it must bo in- 
calculable. 

28. This varies from 2 to 7 rupees per acre, I believe ; and 
is paid, so far as 1 know, by tho cultivator to the Government. 

I liavo h.id no experience about it with private owners. 
Having always dc-ilt with Government raynts, I have always 
c.aIculatod on obtaining a rate on the area actually irrigated. 
Remissions, etc., are made by tho Revenue Department ns 
represented to tho Collectors. Engineers are not permitted 
to interfere at all in such mailers. 

29. I am not aware that this practice prevails at all in 
Southern India. 

30. This is usually executed out of tho repair f ands allotted 
by tho Government and much money has been, and is still 
being, wasted on this account. In IJolI.ary I reduced the cost 
of mamtcnanco by 50 per cent by thoroughly repairing the 
tanks, etc. , It is impossiblo to state tIio_ cost per ncro per 
annum under the existing system, which I lieliovo c.annot 
possibly work well. I do not think legislature would be of 
any use ; it c.an be far better roraodied by constant and 
c.areful professional supervision by the Public IVorks 
Repartmont. 

31-32. I do not think it is at all advis.ablo to allow private 
persons to construct tenks in Southern India. So far ns I 
can judgo it would only lead to endless litigation. Tliere is 
.absolutely no difficulty whatever for the Government to carry 
out all irrigation projects, sconre tlic public intoivsts, as well 
as those of tlie people by tolerable in.aiiagemcnt if funds are 
provided for these purposes. 
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33. Some tanits arc considerably silted, but the rate of 
silting has never been reeordod. I think dredging could bo 
usefully applied in large tanks and reservoirs. The best 
remedy for preventing the silting up of tanks is to eneourago 
the rayats to dig this out and use it as manure, free of all 
charges under pretence of making revenue for the Govern- 
ment ; this way of dealing with the people prevents all 
improvement in India, as no one knows how m noli may be 
demanded of him, by even a peon with a belt for the Govern- 
ment. In famine times when the tanks are quite dry, the 
people can be well employed in I'emoving the silt out of 
their tanks and casting it away by hand-carts to their fields, 
in every village to so carry out the system of relief in their 
own villages. 

JB . — Wells. 

So far as my experience goes I do not think that wells 
can possibly be relied on for any water-supply for in-igation 
purposes in Southern India. The primary rook formation 
prevails so largely hero, and all our experience hitherto has 
shown that these rocks have been subjected to such convul- 
sions and are so full of faults and fissures, it is impossible 
to trace the under-ground drainage amongst them, and the 
attempt to do so has so often failed, it is recommended now 
that the practice should bo given up. "We have the expe- 
rience of the Kolar Gold-fields to show that little water 
can be obtained in the primary roclrs. They have sunk 
shafts, 2,000 feet in depth, and run out galleries in all direc- 
tions for many miles'without being incommoded by the water ; 
in fact, they are considering a project for constructing a 
large reservoir to supply these gold-fields with water in an 
, adjacent -river. In general, the Public Works Department 
has not charge of wells for irrigation purposes. I have 
found water for supplying the troops in a station, for drink- 
ing purposes, successfully in BcUary by boring and well- 
sinking ; but I could hardly recommend this operation for 
a permanent supply for irrigation purposes. The water I 
found was very good and clear, notably between the hiUs, 
for the supply of the European barracks at Bellary. This 
well has been in use for more than 40 years, but the quantity 
is very limited, and though of excellent quality, it was 
considered inadvisable to attempt to deepen the bore-hole 
for fear of touching the rook, when the whole supply would 
most probably be lost I know of only one other place, near 
Eamnad in the Jladnra district, where artesian wells might 
bo sunk with success, os the local formation apprars to be 
favoncable, and 1 understand the Bailway Engineers now 
contemplate making the attempt. Round the margin of 
largo reservoirs, temporary wells, Norton’s tubes, etc., might 
be used for irrigating pasture lands, but on no account 
should any ploughing or digging be permitted, as this would 
certainly allow of silt being carried down into the reseivoirs. 
By some such arrangement, a good supply of food and water 
could be afforded to many villages in the vicinity of all 
large reservou's ; and the larger these are made, the more 
useful would they be in all districts of Southern India. 

In conclusion, I beg to add I have no sufficient records or 
data on Land to give information on the points noted, as 
supplies of water or cultivation in years of ample rainfall, 
scanty rainfall or in seasons of drought. 1 believe wo 
have no such records in this Presidency and a great deal 
requires to bo done on this matter. But I bog to refer the 
Commission to the paper read before the Civil Engineers’ 
Institution, London, in 1874 by the present Sir Alexander 
Binnios, C.B., on the Nagpur water-works which ho carried 
out and the success of this project confirms the data ho had 
worked upon. The general results can bo briefly summa- 
rised. Sir Alexander selected the Ambagiri tank for lus pur- 
poses. This reservoir has a catchment area of 6‘6 square miles, 
and hold only 80,000,000 cubic feet of water. .Ho enlarged 
it so as to contain a gross quantity of 257,500,000 cubic 
• feet .and the conclusion he arrived at after more experience 


was that it might have boon enlarged to contain 70,000,000 
cubic feet more, on an average ; that is to say, from a catch- 
ment area so small as 6'6 square miles having an average 
monsoon rainfall of 37'0 inches ho calculated he oould store 

327.500.000 cubic feet of water. This gives a yield of about 

1.800.000 cubic yards per square mile of drainage area ; .and 
if we estimate that an acre of land requires lO,000 cubic 
yards for ono crop of rice cultivation, his data show that 
from every square mile of drainage area we can on an average 
cultivate 180 acres for one crop by storing the water in a 
basin when the rainfall is by no means heavy for the 
tropics. The average annual nainfall at Nagpur from 
19 yc.ars’ observations is 40'73 inches. Of this amount 
37‘6 inches fell during the monsoon months from June to 
tho early part of October; the b.alance 3'21 inches fell in 
showers dining the rest of the year. When it was propesed 
to increase the store of water in this reservoir in 1889-90 by 
15,000,000 cubic feet, it was recorded that Sir A. Binnies’ 
work Lad been a complete success. The information ho gave 
in his paper regarding the rainfall, the run-off, the losses 
by evaporation and percolation, etc,, is by far the best I have 
ever met with ; and with modifications to suit other locali- 
ties c.an be readily used for all parts of India. His remarks 
on the fluctuations of .the rainfall in the tropics are of the 
greatest importance, as they show how necessary it is to 
make all reseivoirs in India of the Largest capacity possible 
so as to store and modify these enormous fluctuations. How 
great these are, ho instanefis in two well known cases : in 
Al.adras 23J inches of rain has fallen in 24 hours, when the 
average is about 48 inches in the year ; and in Bombay 14 
inches was gauged in 24 hours, when the average fall is 
about 70 inches in the year ; that is to say, 50 per cent, of 
the average r.ainfall fell in a day at the former place and 
fully 20 per cent, in the latter. In all such instances it is a 
well-known fact the floods in all the rivers of India dis- 
charge immense volumes of water with great rapidity as 
their beds have very steep inclines, and in a few days or 
even hours, immense volumes of water run off uselessly into 
the sea, which Sir Alexander pointed out 30 years ago should 
be modified by good storage reservoirs; and there is no 
difficulty in findng good sites for such works on the rivers 
and their tributaries in Southern India ; and during my 
service I have noted many places where very valuable reser- 
voirs might be constructed, but never had the means to work 
these out, except for ono of the Godavari district, which was 
calculated to iirigato 45,000 acres of land and to moderate the 
floods of a large jungle stream which does much injury to the 
western delta. But the estimate has never been sanctioned, 
though it was all prepared and ready in 1872. In Mysore, 
where the average rainfall is 36 inches in the year, falls of 
6 and 9 inches in one night have been recorded. As the 
general incline of the Mysore plateau towards the east 
coast is about 15 feet per mile, the waters of such rainfalls 
run off most r.apidly, and l are all lost for want of good 
storage reservoirs in the basins of its rivers such as the 
Cauvery, its tributaries, and minor catchment areas. 

I can only give a general idea about such works. Every 
project must be well looked into by itself. For instance, 
the reservoir on the Tungabbadra river would be full all 
through the monsoon season without a doubt ; so the question 
of its water-supply is very simple, but the distribution of 
this in the hot weather must bo carefully regulated so as to 
make it Last as long as possible. This river receives .at times 
large iquantities of water by heavy storms in the hills 
during the hot season ; but these eannot, of course, be 
depended upon. In a river like the Ponner, which only 
receives a inoderato supply of water from the south-west 
monsoon, and .all its heavy flood waters from the north-east 
monsoon, which last only for short periods, and rush off 
with grc.at velocity, it will bo necess.ary to have several reser- 
voirs if its waters are to be fully utilized iu the Cuddapah 
and Nollore districts. 


General 

J.F. 

Fischer. 


1. Q. (ZVic President .) — Wo are much obliged to you, 
General Fischer, for the memorandum you havo'sont to the 
Commission. I think you are the senior In-igation Olfioor 
How in India ? — ^Yes, Sir. 

2. Q. You say in your memorandum that “in the 
Cuddapali district the tributaries of the Penner river offer 
several sites for largo reserroirs." Do you know if the 
district w.as over sm-veyed P — No, I believe not. 

3. Q. Asa matter of fact, no water is stored ? — ^As far as 
1 know nothing is done to store up w.ater. Wo have had 
plenty of tanks, largo tanks ; some old native tanks, but 
excepting the Penner project no other project was carried 
out ; nothing in the way of storing water is done in any 


part of this counliy or in the Central Provinces. Wo have 
had a number of projects in addition to the Tnngabhadra ; 
.another project , was the Tnngabhadi-a river project in the 
Bellary district ; there was also a project for the Ghiuna 
Huggri river ; they have not been cairied out ; nothing has 
been carried out except the Kistna and the Godavari works 
on any proper scale for the storage of the ordinary rainfall 
in Southern India or for its pi-opor distribution in any 
economical manner. . 

i. Q. I think ono of the greatest difficulties that wo have 
cvidoiice of before the Commission is the presence of 
black-cotton soil in most places ? — I don’t understand why; 
in most parts of the Bellary district black-cotton soils are 
very largely irrigated. On the Tungabhadra channel it is 
entirely a black-cotton soil. 
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5. Q. "We had only this morning evidence to the eCcet 
that rayats are greatly reluctant to irrigate in black-cotton 
soil. We have evidence that in Kurnool and Knddapah it 
is very difficult to got rayats to take up irrigation under tho 
Kurnool Canal P— The question is whether they could get 
sufficient water in the proper season. I don’t think tho 
Kurnool Canal was carried out in a proper way ; the original 
project was to carry the canal on a contour on cither side o£ 
tho vaUey of the Kundcru, the water being distributed on 
both sides of the valley ; it was to be joined to tho 
Buckingham Canal (discussion on tho map followed). 

6. Q. Was not this lino approved by Sir Arthur Cotton? — 
No. The Company carried out the work in their own 
way. 

7. Q. It was Sir Arthur Cotton’s brother who selected tho 
line P — He was not very long here ; he was too old at that 
time. Colonel Hugh Cotton had been twenty years in ser- 
vice ; _ I don’t think he was very long here. I never knew 
anything of this project until Lord Wenlock laid tho whole 
papers before me. I then said it was a great mistake. It 
should have been carried on a higher level (refers to the 
map) . You must get an outlet ; navigation ends in a desert. 

8. Q, We have got railways in most places nowP — Rail- 
ways don’t suit ; they have done nothing for the land in 
England. 

9. Q. Railways have driven navigation out of Egypt?— 
Because they have no proper navigable canal. I could only 
tell you what has oceunod to us in the Godav»ri district; 
you must remember that railway freights are heavy freights. 

10. Q. The question of irrigating Bellary seems to be a 
difficult one P— I believe tho Tungabhadra project is per- 
fectly fe.asible, but the whole thing must bo changed. It 
will never do to cany it out on the linos they have surveyed ; 
they must he entirely changed; they have gone on avoiding 
all rock cuttings. 

11. Q. You say there wore levels taken P — Those were 
my own levels. 

12. Q. Are those records in Madras? — Every paper of 
mine has been lost ; every single paper. 

13. Q. It is a great misfortune ; I understand you 
proposed a reservoir near Hospet f — Yes. 

14. Q. You say, General, in reply to question 3— “ I 
always endeavoured to come to some agreement with the 
people for a water-rate, and generally succeeded with them, 
but I fear after I left a district this was upset”? — Yes ; wo 
made arrangements with the revenue officers and prepared 
proper estimates ; these estimates were signed by the r.iyats 
and sent on to the Collectors who countersigned them. I 
had no difficulty about it, for tho rayats were very willing 
to do tho work themselves. During tho mutiny it was very 
difficult to get money. 

15. Q. This was before the days of tho Public Works 
Department? — This wn.s in 1855, 1867-58 were mntiny 
years, and the Public Works Department was cut down very 
much. We were able to do nothing except ordinary repairs 
and military works. 

16. Q. You say — “ as a general rule, I would never allow 
all the water stored in a reservoir to bo run off in one season ; 
at least 20 or 25 per cent, of it should be retained in it 
for the use of man and beast during the hot weatlier ”? I 
would not. The great object of one of these reservoirs is to 
keep a supply of water for the surrounding villages. 
Supposing you had a thousand millions cubio feet of water 
stored in tho tank, I would keep 250 or 300 million cubic 
feet left in the tank. 

17. Q. Merely to soak into tlio ground ?— It_ does not 
soak into tho grormd ; if laud is once satiu'atcd, it does not 
nbsorb mnoh. 

18. Q. This tank would he replenished from year to 
year ?— If it is, so much tho better ; in tho year of very 
sliort rainfall or a great deal of distress, stored water in a 
big reservoir would bo of great assistance to many of the 
Burroundmg villages in supplying drinliing water and keep- 
ing their onttle supplied with fodder and water. 

10. Q. You must have had experience of the silting rip 
of tanks. Have you known cases where silting np vras rapid 
enough to he measured ? — 'In the black-cotton soil tanks 
silt up a great deal. These tanks in Bellary arc very old 
and for many years they don’t seem to Imvo silted np. I 
saw in some papers a report of tho JDaroji cultivation ; but 
there is one thing it receives its water from the Snndur 
valley ; tho zamindev cut away all tho jungle and as a 
rcsnlt tho rainfall has diminished from 45 inches a year to 
22 inches. Ihe Superintendent of Forests under tho Gov- 
ernment of India noticed this in his report; this is a very 


serious question. It would be hotter to liava a reservoir 
down here (refera to the map). 

20, Q. It has not been surveyed? — They tried; it is all 
e.and; they conld not make a reservoir. There is no reason 

yon sLonld nofc make a reset voir, because it is tand ; sand 
IS the best thing for foundation you can possibly have if it is 
w'ell managed. 

21. Q. Yon have no experience of the mischief done by 
J'cS ? I have never seen anything of it in Southern India. 

_ 22. Q. Wo have been told that there is a good deal of it 
in Knrnool. Have you seen it ? — A small area near the 
canal is affected. 

23. Q. We hear that some places have become quite unfit 
for irrigation? — I have not seen them; yon can always get 
rid of salt very easily with fresh water. A good deal i-f 
land was water-logged on the Godavari, because they had 
not got drainage; in 1869 drainage was carried out and an 
immense quantity of land was recovered. 

24. Q. {Mr. — I understand yon to say. General 

Fisclier, (hat the failure of tho Kurnool rayats to take tho 
canal water was due to the Kurnool Canal having been taken 
on a wrong line ? — Yes ; it was taken dorvn the valley of 
Kunder instead of on a higher level. You cannot iriigato 
np-hill, 

25 0,. Which side of the valley wonld you have taken 
the canal? — Both sides. 

26. Q. Yon don’t know why they took that alignmcnl ? — 

I don’t kiioiv ; I had nothing to do with it. ; 

27. Q. Yonr lino of canal was originally alongside tho 
valley?— They took tho project out of my hands; I never 
saw it for years afterwards. 

28. Q. Still why won’t people take water for the land 
which is commanded ?— Because they have got no market 
for their produce ; they have got no means of communica- 
tion to get their produce .away, 

29. Q. How do they get their dry crops away ? — They 
arc sold locally a good deal. 

30. Q. According to the information wo have, the 
produce from dry crops in a good year is extremely heavy? 
— Yes; there are many good years ooinparod with bad years, 
but the rayats aro perfectly ready to take water if you give 
thorn propor means of carrying tho prodneo oway, 

31. Q. Don’t yon think a rayat would m.ako more from 
dry crops than irrigated crops ?— On an average yon get 
about 8 annas an acre assessment on dry crop. Tho ray.it 
would never pay wet assessment if he is not benefited ; tho 
priifit ho gets is about Rs. 2-8-0 per acre on dry land 
compared with Rs. 20 per acre on wet land on an average. 
The rayat would never take water unless he was confident of 
getting fnll supply. 

32. Q. He. would have to devote more labour and time to 
wet cultivation than to dry ? — Certainly ; but bo is more 
certain of his profit on wot crops than on dry crops. Dry 
crops in India arc n very precarious cultivation. 

33. Q. If the Kurnool Canal were made navigablo and 
connected with tho Buckingham Canal, would people take 
water for converting their lands into wet? — I think they 
would, as soon as they sco their way to it ; they aro very 
chary about taking water until they boo water available. 

34. Q. They have had an opportunity of seeing it for 
twenty years'? — Yot they hold on, hccauso they have no 
outleffi to markets by cheap wator-rvays. 

35. Q. IVe aro told that Nelloro is a suitahlo district for 
irrigation? —1 think it is ; you have got a sufficient supply 
of water and you could make a reservoir on tho Ponner river, 

36. Q. What do yon suppose would bo tlie irrigation in 
that district supposing yon get sufficient water P — Certainly, 
one or two millions of acres of land. 

37. Q, You say you cannot get storage in Nellorc district 
itself ? — On tlio Ponner you cannot got a very large quantity 
of water ; yon will have to depend on tho Tungabhadra ; you 
will have to make a very large reservoir ; tho rainfall, as you 
know, is precarious. 

38. Q. You require water from other basins to supplement 
the supply of the PennerP — Yes ; the Tnngahhadra and the 
Kistua get their entire supply from tho Western Ghats, and 
thej- never fail. I don't think you could entirely depend on 
the Ponner. 

89. Q- {The President .) — You say tliat vrafer shcnld be 
stored in a reservoir on tlie Tnngabliadra for are in 
Nellorc? — Yes. 

•10. Q, It would he taken ilowii below Krirmnd? l_t“= 
and join the Buckingham Canal (refers to the map). 
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' 41. Q. (jlfr. jSy^r^ftHi.)— IVImt nrc.! conld bo protocloil in 
tlic lower districts from tbo Tungablmdr.-r project?— About. 
3 million acres. 

<12. Q. That is Ibe wbolo cnltiv.able .-irca of tlio district ? — 
Ob, no ; tbe nica of Nollore is 9,000 square miles. 

<13. Q. Do yon think yon could bring down enough water 
for that P— If' you got a good supply of water you might 
have 8 millions. 1 sliould be quite satisfied if I got ono 
million. 


60. Q. Do you remember of bis speaking of a survey Qencml 
being made on the Nilgiris with reference to a reservoir so j; jp, 
far back as 1 828 P —No. Fischer, 

Cl. Q,. The idea of tlio reservoir was a proper one P — Yes, 

it would bo of lasting benefit to the country. The silting 
process failed so entirely it discouraged people and, in conse- 
quence, the storing of water in Soutliorn India, on any proper 
sc.alc, has boon neglected allogotbor. 


At. Q. Do you think yon can bring water by means of 
the present Knrnool Canal P— No ; by tailing another carnal 
through the Kunder valley yon gel a much larger quantity 
of water. 

45. Q. You would have to reconstruct the Kurnool Canal 
altogether P— Yes. 

4G. Q. I understand you to say that Sir Arthur Colton 
wanted to bring water from tbo Tnng.ahhndm through the 
Bellary district into Nellorc P— Yes. 

47. Q. Y'ou think it is quite impraclic-ablep— Yea ; the 
levels will not permit it. 

48. Q. I suppose yon have seen Mr. Gordon's align- 
ment? — YYs. 

49. Q< As far as yonr investigation went, it was not 
possible to take the supply through the Bellary district? — 
No ; not without making about 300 or 350 miles of c.anal. 

50. Q. {Mr. KichoTson.) — Did yon find it possible to 
work the kudi-maratnaf system in your lime f— No. 

61. Q. The r.iynt executed minor repairs to the tanks P^ — 
Yes, I always tried to repair the tank as much as poEwible 

■ under protessional supervision. I don't think it ought to 
be left in the hands of nninstrncted native people, 

62. Q. Did you find that the long standing custom of 
making all classes of petty repairs by _ the people at their 
own c®t was practised and practicable in your days?— It 
was practised ; bnt it is not a very good system; it isfar 
bolter for professional men to see the tank, to put it info 
svorking order, and to make the raynt do the lighter part of 
the work. 

63. Q. Originally was it not the custom that all classes of 
repairs should be undertaken by the rayats ?— It was. 

6<i. Q. In tlio c.arly part of tbo ccntuiy P— Yes. 

65. Q. Gradually all that fell into desuotude P— Yes ; and 
1 believe an enormous quantity of water is wasted. 

66. Q. EegardingBomeofthoso old projects do you remem- 
ber whether ono of them was that tlio svater-supply of the 
Palar basin should bo augmented by waters of the Tiinga- 
bbadraP Do yon remember any such projects as a part 
of Sir Arthur Cotton's scheme P— I think tlioro was some 
project for the Palar river. 

67. Q. Tliero was some project for carrying water to tho 
Palar valley from cut side? — 1 don't rouiomher ; I think you 
would have to go through the Mysore country to join tho 
Palar valley. 

58. Q. (Mr. Sajaratna Mitdaftar.)— Do you also re- 
member Sir Arthur Cotton speaking of high level reservoirs 
on tho Nilgiris P — ^Yes, 

69. Q. There was an attempt to carry out a high level 
reservoir ?— Y’es. By the silting process. 


Thcabovo questions and answers give so imporfoct an idea 
of what 1 staled iicforo tho Commission, I request tiio follow- 
ing explanations may he added : — 

I nrged before tlio Commission the absolute necessity 
of providing facilities of access to port or market to make 
irrigation successful, ns tlii.s is ono of tho most fundamental 
points connected with all improvements in relation to land 
cultivation ; and I illustrated this by the road I had made 
for llio Singnnaniiilla f.ank in the Bollary district — hy making 
the UttiiH Canal iiavigahle in the Godavari district ; as also 
by the falling off in tlio trade of tho port of Cocannda, by 
tho stoppage of tliroiigh navigation for four monllis only, hy 
tho fniiiiro of tho head lock in tlio oaslorn dolta. 

2. I described to the President and Mr. Illgliam, on 
tho map, how I had fixed tho site for tlio reservoir on tho 
Tungnhhadra river, and pointed out the manner in which 
the canal slioiild be taken through tho hills to above tho 
Darojee tank ; and, roiiP'i, this, on to tho south of Bcllary, 
and discliargcd tlionco into tlio Hnggri river ; wlionco, by an 
aiiicut, the miter can be very easily dislribnlod over tho 
Adoni and Paltikoiida taluks, and a connection established 
with the Knrnool works ; and tiicnee the canal requires to 
ho carried into tho Ncliore district, so as to connect with tho 
Biiokingham Canal ; hy those means tho navigable canal, 
proposed by Sir Artliiir Cotton, from tlio Bollary district to 
the coast, can bo very easily cstablislicd. From tho sonth of 
Bollniy I showed them a contour can bo run up tho Hiiggri 
valley, and across that river to dlsohargo water into tho 
Penner basin. 

3. I believe nearly ono million acres of land can bo 
irrigated in the Bollary district as above sketched out hy 
me. 1 should say half a million of acres con bo irrigated 
in the Ciiddapah district; and, in thoNollore district, fully 
a million nnd-n-lialf of acres can bo irrigated from tho 
Poimor river by snitablo worlM ; and tlio deficient supplies 
of water in this basin are increased from tho Tniigabbndra 
and the Ki.stna rivers, which always havo a suporobundanco 
of Wivtcr in tlicin, during every monsoon season. 

4. Many sites exist in tlio Ponner basin for largo 
storago reservoirs ; but Hits river is very slightly affooted 
hy the south-west monsoon, os it rises in tho middle of 
Mysore, and not near tho Western Ghats. If the north-oast 
monsoon is heavy, tho Penner rccoives an abundant supply 
of rainfall, which now runs off very rapidly to waste into 
tho son. It is, thorefore, advisablo to secure ns much of this 
as possible in largo storage reservoirs ; hut to afford the full 
benefits of irrignlion to tho Nelloro district, and to 
secure through navigation from Bcllary to tlio coast, tho only 
rivers which can be relied on, in this part of India, are tbe 
Tungnbbadra and tbo Kistna. • 


Mr. M. E Khabeoat, Assistant Chief Engineer for Irrigation, Tank Restoration Scheme. 
{Madras, 11th February 1902.) 


(Answers to Questions for Public Works Officers.) 


Question 8. Statements showing the number and irri- 
gating capacity of the minor works in each district arc 
given in the Special Superintending Engineer's report. 

The works may he divided into three groups : — 

(1) Works wholly belonging to Government. 

(2) Works belonging partly to Government and partly 
to private owners, inamdars, and zamindars, etc. 

(3) Works wholly belonging to private owners affect- 
ing lines of railway or systems of irrigation works. 

Groups (1) and (2) may again he snb-divided into “ Im- 
perial” and "Minor" or, as they are now termed, "Class 
IV (a) ” and " Class IV (b) " works in charge of the Public 
Works and Bevenue Departments, respectively, the broad 
line of demarcation being a capability of irrigating more or 
less than 200 acres {vide paragraph 3 of note on the T.ank 


Kcstor.ation Scheme in report of the Special Superintending ,, ,, 
Engineer). K/icm' ^ 

In group (1) Government enjoys the whole revenue 
derived from tho lands irrigated and undertakes the mainte- 
nance of all works. The Tank Eestoration Scheme deals 
only with works irrigating more than 10 acres. 

In group (2) Government enjoys the revenue on the 
rayatwari lands irrigated and generally the quit-rent on the 
remainder. Government undertakes, as a rule, the mainte- 
nance of such works, a contribution from the private owners 
being levied in proportion to the extent of their interest in 
tho work, which is determined from a consideration of the 
extent of lands irrigated hy each paity. 

In group (3) the works are repaired and the revenue 
derived from them is enjoyed hy tho owner. Government, 
however, steps in in the case of tanks threatening danger to 
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tt lino of railway, a Govornmcut 'work or system of works, to 
see that tlio works aro kept at a safe slanilara (Rnilwav 
Protection Act IV of 1880). ^ 

_ During tlio progress of Tank Restoration Sclicmo opera- 
tions. estimates for repairs of all the works mentionoa above 
are prepared, estimates for gi-oiips (1) and (2) being sent to 
the Superintending Engineers for execution, wbilo those for 
works under group (3) aro sent to Collcotors t® bavo tliom 
caiTied out by the parties concerned. 

For class IV (S) works not taken up for investigation, or 
for those akcady rcp.aired under the Tank Restoration 
Sehomo, ostiniates for repairs aro prepared by Collectors .and 
sanctioned up to Rs. 500. Estimates e.xcoedins this amount 
bavo boon sent to the Board of Rovoniio tbrougb the Tan!: 
Restoration Soliemo ofiico whore they have been scrutinised. 
Under recent orders estimates exceeding Rs. 500 .and within 
the powers of sanction of Superintending Engineers will bo 
sent to these olfioers for sanction (G. 0. No. 2G31-W., dated 
3rd October 1901). 

The nayats interested in works of groups (1) and (2) aro 
expected to carry out " petty repairs " under fcudi-ntarainaf, 
such as clearance of silt in channels and removal of prickly- 
pear on bunds of tanks, etc. ; but it is believed that in many 
districts very little is now done by them. 

The accounts regarding expenditure, etc., on these worlrs 
aro being prepared in the Irrigation office. 

The obiect of the Tank Restoration Scheme is to syste- 
matically investigate the position and requirements of each 
irrigation work with roferonco to the irrigation works above 
and below it, lay down .a standard of efficiency for each work, 
collect fiiianoial and Iiydraulio details of tlic same, bring 
each work to the standard of efficiency and to record tlio 
information collected for the future guidance of tbe officors 
of the Revenue and Public Works Departments. 

Tbe number of works investigated and tbe average area 
and revenue dependent on them aro shown in columns 3, 

4, and 5 of statement A. 

The number of works on winch improvements bavo been 
cairicd out and the cost of improvements arc givou in 
columns 6 and 7, respectively, of statoinont A. 

The aver.ago area irrigated and rovomio derived before ilio 
improvements aro given in columns 4 and 6 of state- 
ment A. 

“ The averego area iiTigaled and the revenue derived after 
the improvements" are difficult figures to arrive at owing to 
the fact that the “ execution ” of worlts is spread over a vast 
number of years ; and to prepare such statements the exact 
date on which each work was completed must be laaown, .and 
this information is not fully .available. Tlie tabulation of 
the figures is one that can only be done in the Revenue 
Department. 

The figures shown in columns 8 and 9 of statement A arc 
approximate, but must be considerably in excess of actuals 
as explained in the “ Remarks” column of the statement. 

“ Tbe number of works investigated more than three 
years ago, bnt not taken up for repairs for want of funds." 
The above pavtionlars are given in statement B. 

The correct number of works pending execution on _31st 
March 1901 cannot be given owing to the number of partially 
completed works entering into the calculation. For practical 
pmposes, however, the expenditure and not the number of 
works will suffice. 

Owing to the aggregate grants for the three years, 1898- 
99 to 1900-01, being generally in excess of the balance 
of estimates in hand on 31st March 1898, tiicreare only two 
districts— Chingleput and Madura — in which estimates may 
be said not to Lave been taken uj) for tiuee years for want 
of funds. It must not be forgotten, however, that in some 
districts, such ns Tiunevelly, Chingleput, and Anautapur, the 


investigation work has been stopped on account of the l.iree 
balance of estimates in hand. - ® 

“ Work done and remaining to bo done ” in tbe Presidennv 
under tbo Tank Resolution S&iomo- , •^ws'aenoy 

Sq. miles. 

Total .area to be investi- 
gated 

Area investigated to 31st 
March 1901 


110,865 (approximately), 
46,459 ( „ ) 


Area still to bo investigated 71,396 ( „ 

or about Cl per cent, of tbo work to be done. 
Another method of calculation is this — 

Acres. 

Average area affected by all works 
to be investigated . . 2,234,288 

Average area investigated to 31st 
March 1901 . . . 750,255 


Average area still to be investi- 
gated 1,484,033 

or about 66 per cent, of tbe work to be done. 

(i) Expeudituro incurred on the work of survey or in- 
vestigation is Rs. 16,98,704 approximately {vide statement 
C). 

(ii) and (in). No distinction is now made between im- 
pi’ovemontB and repairs, so that tbe expenditure incurred 
under each head cannot be sopar.atod. 

The estimated cost of repairing works up to 31st Morok 
1901 is Rs. 66,30,342, or Rs. 65,61,973, including the chm'ges ' 
for tools and plant (vide statement C). 

No doubt there has been some improvement in the pro- 
tection afforded by works which had been repaired under the 
Tank Restoration Scheme, both in extent and certainty ; hut 
sufficient data aro not available to point to marked improve- 
ment which may be attributed to this expenditure ; such 
data should also take into account tbo cause and nature of 
remissions, clmraotor of the seasons, etc., before and after 
the execution of tbe repairs. It may certainly bo affirmed 
tliat the expenditure has prevented retrogression for some 
years after the execution of repairs ; but unless some satisfac- 
tory moans .are devised of maintaining the woTks, tbe bunds 
will again deteriorate. The expenditure incurred, liowevor, 
on sluices and escapes is in most cases of permanent 
benefit. 

Under tbe Tank Restoration Sobemo it is intended to deal 
with all the works in tho presidency, excluding the West 
Coast, tho Nilgiris, private temtories, and the largo systems 
of Irrigation works in charge of tbe regular Public Works 
Department officers, so that the total number of the works 
cannot be increased, though tbo number dealt with in a 
given time could be greatly increased by the assignment of 
more funds. 

The efficiency of the works could_ be improved if more 
funds were made available ; but it is rather the aim of the 
Tank Restoration Scheme to bring works to their normal 
stindard of efficiency or to the standard of efficiency to 
which they wore originally designed as nearly as can be, 
allowing the ordinary divisions to deal with the increase 
of efficiency. 

The distribution of the funds now available is determined 
in the Irrigation office with reference to the appbrations 
made by the Superintending Engineers and the number ot 
estimates likely to he sanctioned for each ffivisiqn haying 
due regard also to the limited funds available (vide state- 
ment D), 

No alteration in tho existing system in this respect seems ^ 
called for. 
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J.—Sfatevicut showing tho itninlcr of worh \Chss IT- (a) and (l>)] inves/igoicd under the Tank jRestora- 
tioii Seheme from the commencement of operations vp to 31st March 1901 and the revenne de- 
pendent on them, etc. 


No. 

, 

Uiplrlcts. 

NumWr of 
works 
investi- 
gated hv 
Tauk‘ 
Rcstonition 
Scheme. 

Average 

area 

cultivated 
under works 
in colmnn 8 
lie fore 
investiga- 
tion. 

Average 
collection 
of ri'vemio 
Isjforo 
investiga- 
tion. 

Niiinher of 
Works 
on which 
improve- 
ments linvo 
been ramed 
ont. 

Actual cost 
of improve- 
ments on 
works siiown 
in colmnn 0, 

Proposed 
agakat after 
improvements 
(approxi- 
mately). 

Expected 
revenue 
after improve- 
ments 
(approxi- 
inatol}-). 

1 

! 

o ' 

: 

4 

6 

0 

7 

8 

9 





Acn-.s. 

l!s. 


Its, 

Acres. 

Its. 





Not putiTcd upon liy tlio Tank Hosiomtion Srhciuo. 



1 

Ganjam . 

• • 








O 

Yir.agapatam 

• • 

M2 

20,421 

65.637 

1.37 

1,31,070 

22,606 

00,057 

3 

Godav.ari . 

k • 

170 

13,081 

27,478 

174 

1,01.038 

16,911 

.39,952 

4 

luptna 

• • 

201 

12,081 



1,58,393 

14,124 

78,507 . 

8 

Nclloro . 

• • 

2S2 

71,800 

3,10,068 

18 

1,02,638 

88,835 

3,93,898 

(1 

Uuddnpali , 

• • 

111 

7,183 

30,872 


32,089 

7,996 

30,500 

7 

Knmool . 


* 22*1 

22,tS5 

95,822 

220 


.30,840 

1,41,322 

S 

.Anantapur 


123 

27,304 


72 


25,335 

1, CO, 040 

9 

Bellaiy 

• • 

i 23 

1,437 

0.994 

21 


1,920 

0.014 

10 

Salem 

• • 

: 817 

48,078 

2,18,430 

640 


63,830 

3,47,909 

11 

Coimhatoro 

a « 

147 

86.382 


147 

2,82,080 


2,20,100 

12 

North Arcot 

a « 

' 860 

84,646 


704 

0,65,091 

88,207 

4,85,929 

1.3 

Chincleput 

• • 

i 1,062 


0,30,003 

i 911 

11,11,387 


0,62,034 

It 

South Arcot 

• a 

1 128 

2.3,698 

1,21,020 

■ 99 

2.71,r.::0 

27,292 

1,47,600 

16 

Tanjoro 

a • 

, 241 

30,010 

81,074 

1 221 


32,366 

88,671 

10 

Trichinopoly 

a • 

t 

Xot ontorvil upon Ly tho Tank Kcfltomtion Scheme. 


17 

Madura . 

a « 

1.148 


3,89,37.3 

1,090 

11,22,652 


4,61,813 

18 

'nnnevelly. 


1 693 

00,812 


SC.3 


01,070 

3,48,607 


Total 

: C,2D7 

760,263 

30,31,603 

4,09.3 

j 68,09,870 

811,3.30 

34,81,296 


iVVf.— TLc figures in columns 8 nnd P nroliased on returnn approvoJLv Collectors, nniltlicy nro generally framed on 
tlic supposition that the full oyoTal sTould lie cuUivnt«l after imiiroTcmcnts fiavc been carried out ; hut in many instances 
tliis can never bo the case owing to insullicienl supply, general deterioration of works, ole. 


Ji.—Staiement showing the amottnt of Tank Jiestoration Scheme etlivmles sanctioned prior to 31st March 1808, hat 
. not taken up for reptirs vp to the end of 31st March 1901. 


! 

i 

i 

No.! 

} 

i 

i 

! 

Districts. 

On the 31 si March 
1898. 

1898-99 to 1900-01. 

On the Slat March 1901. 

During tlio three 
years 1898-99 
to 1900-01. 

Balance 
at tho 
end of 
Jlnrch 
1901. 

oe 

o 

j 

64 

o • 

•XJ 

S 5 
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O 

S3 2 
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' e5 
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cj S 
^ E 
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^-“■5 

g s 
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"So 

C 

to 

0.5 

U c , 

•i 

ii B 

cn 

0 

to 
c ,5 

^ 0 ^ 

0 

p V 0 

5 0 

r tc 

B ts 
a •C 

•I-is 

•n « 

« a 

® p 0 
f- 0 J; 

5 m 

S ^ 

•— ns »- 

ti 

0 0 

s e> 

-g.Spn 

c P » 

E £5 

0 ? 

V 

"p 

a 

ce 

«> 

0 

c 

0 

0 

a 

-t: 

li 

i 

2 

mi 

m 

G 

0 

7 

8 

9 

10 

11 



■ 

ns. 

Its. 


Its. 


Its. 


Es. 

Its. 

1 

Ganjam 


... 



... 

... 

... 

>•» 

... 

2 

■Vir-apapatam 

•«* 

... 

... 

••• 

••• 

*. • 


• *• 

... 

3 

Godavari . 

19 + 1 

11,380 

19 

14,926 

1 


1 

0,420 

2,881 

4 

Kistna 

23+8 

0,473 

37+6 

13,716 

— 14+ 8 

— 7,242 

10 

9.122 

1,880 

G 

Nelloro . 

+0+6-1 

39,976 

10+108 

97.050 

0+ —114 


210 

2,64,999 

1,97,924 

G 

Cuddapah > 

*•. 

... 






,,, 


7 

Kurnool 

... 

- t.. 

... 


• *. 




(«• 

8 

Bnantapur . 

• t. 

... 






... 


9 

Aollary . 

,,, 

... 

... 


... 


■ ■ 

.*• 

... 

10 

Salem 

233+60 

37,667 

120+287 


113+ — 281 


132 

1,04,969 

39,097 

11 

Coimbatore . 


,, 

• *. 

... 

••• 


“f 




12 

North Arcot 

141 

60,024 

229+147 

2,12,982 

— 70+ — 147 

—1,02,868 

231 

‘ 2,81,270 

08,012 

13 

Chingleput . 

llC+109 

1,70,218 

138+128 

1,12,053 

— 22+ — 19 

67,606 

63 

71,934 

1,29,499 

14 

South Arcot 

68 

26,831 

66+29 

32,702 

3+ — 29 


20 

04,814 

67.388 

15 

Tanjoro 

110 

22,324 

92+37 

22,086 

18+ - 37» 

— 343 

2 

•8,389 

8,046 

16 

Triohinopoly 

**. 

... 

... 



• »« 


... 

... 

17 

Madura 

104+30 

1,46,796 

88+63 

97,999 

10+ —23 

47,790 

0 

26,888 

73.684 

18 

Tinnevelly . 

69+69 

97,349 

149+214 

1,71,114 

— 90+— 146 

— 73,766 

261 

2,68,432 

1,84,067 


Total . 

... 

6,07,660 

, , 

... 

8,79,304 

... 

—2,71,764 

... 

10,36,727 

7.63,973 


Tliis listirc Is doaMfd. 

' Notb 1.— It is ossnmed that estimatCB partiallj trorhed out at the end of ooOTcar tvill ho completed in the suhseqaent year. 

Mosz2.«-(a) The first number in columns denotes parllally completed worhs urd the second number represents works not taken up for 
cxccutioa* 

(&) Ihe first number In column 6 denotes full; completed works* Tho second nnmbcr represents works partiallj completed. 

(Cl Tho llcnrcs in column 7 aro the algebraic diflererces between thot'o In columns 3 and 6 rcEpectlTclf. • 

M) The fnfsKt figureB In colomns 7 and 8 indicate that new citimales fauctioDcd during the tbece juts. 18Q9>99 tolDOO^Ol, ba^e 
been taken np. 

VoL. IV 
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C.--Statemnt showing tJieamomii of edmates.sanctionecll^tU Tank Hesloration Scheme; cost of 

investigation, and the cost of execution, including tools and plant charges up to 31st March 1901. 


Tears. 


1883- 84 

1884- 85 

1885- 86 

1886- 87 

1887- 88 

1888- 89 

1889- 90 

1890- 91 

1891- 92 

1892- 93 

1893- 94 

1894- 93 

1895- 96 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 

1900- 01 


Total 


Estimates' 
sanctioned 
for Govern- 
ment works. 

Cost of 
inveBtigation. 

Cost of 
execution 
(including 
establish- 
ment and 
tools and 
plant). 


Es. 

Es. 

Rs. 



f 62,066 

1,426 


> 8.19,871 

J 1,23,362 

63,717 

- 


1 1,73,664 

1,61,311 


j 

2,17,607 

2,49,379 


2,04,625 

86,388 

2,71,667 


-4,94,309 

1,31,807 

4,37,107 


6,07i407 

1,03,641 

6,03,724 


7,23,517 

82,602 

6,87,336 • 


6,53,672 

68,857 

6,05,019 


3,51,930 

66,068 

3,88,346 


4,04,026 

62,647 

3,78,443 


4,07,047 

66,136 

4,48,774 


2,77,861 

64,038 

6,33,616 


1,82,437 

63,229, 

6,49,757 


2,23,712 

54, m 

3,06,276 


3,78,730 

76,074 

8,30,634 


4,30,147 

69,306 

3,66,676 


4,71,262 

69,049 

3,77,814 ^ 


66,30,342* 

16,99,378 

65,60,938 or 




63,03,296, excluding estab- 



lishmont and 



tools, and plant. 


* For works only.- 


1).~ Statement sJmmng the grants allotted/ to the Superintending Engineers on account of Tank Etstoration Scheme 

works in'fhe several districts. 



Districts. 




1 

Grant for 
1898-99. 

Grant for 
1899-1900. 

Grant for 
1900-01. 

Total. 

Ganjam . 

« 



• 


Rs. 

Rs. . 

Rs. 

Es. 

K* 

Yizagapatam 

• 

» 


• 



• •• 

ieoo 


Godavari . 

« 



• 


4,000 

1,000 

2,000 


Kistna . . 




• 


10,000 

4,237 

2,000 

16,237 

Nellore . 




• 


20,000 

46,000 

30,000 


Cnddapah . 





• 

• •• 

... 

16,000 


Kurnool 




• 


• tt 

••• 


... 

Anantapur . 
Beliary . 

Salem . 






} 

16,000 

40,000 







60,000 

26,000 

- 40,031 

1,16.031 

Coimbatore . 






♦ f* 



... 

North Arcot . 






- 40,000 

3^000 

60,000 

■Izrail 

Cbinglepht , 




% 


60.169 

60,000 

40,000 

1,50,169 

South Arcot . 






20,000 

14,000 

6,000 


Tanjore . 

« 



* 


8,000 

10,000 

6,000 


Triohinopoly • 




• 


eoiooo 

60I0OO 

si'.ooo 


Tinnevelly . 






' 60,000 

60,000 

60,000 




Total 

- 

• 

3,32,169 

3,09,237 

3,82,631 

9,73,937 


1. Q. {The President.)— Yow are specially employed on 
tile Tank Restoration Scheme? — Yes. 

2. Q. Have yon long been in charge of it P— For the p.sst 
sixteen montl.s. 

3. Q. Are yon an Exeontiva Engineer in , the Public 
Works Department ? — I am an Executive Engineer, tem- 
porary rank. 

4. Q. What were you doing before? — I was inthoKistnn . 
Northern Division, where I officiated as Ercontivo Engineer 
for sixteen montlis and before that I was Sub-Divisional , 
Officer, 


6, Q. You say in your note “the object of the Tank 
Restoration Scheme is to systematically investigate the 
position and requirements of each irrigation work witli 
reference to the irrigation works nbdvo and below it, lay down 
a standard of efScioncy for each work, colleet financial and 
hydraulic details of the same, bring each work to the 
standard of efficiency and to record tho information 
collected for tho futnro gnidance of tho officers of tho 
Rovonno and Puhlio Works Departments." Tlinl is a com- 
prehenstvo description. When you finish any tank, do you 
inform tho Exeentivb Engineer of tho result r — No : wopre- 
paro cslimalcs, and .theso are sent to the Superintending 
Engineer for execution. 















Mr. M. B. 
Khiiregat. 


m 


INDIAN DlRtGA'riON COMmSSION: 


56. Q. As funds pei'mit P — Yes. 

67. Q. Practically you saaction all up to a cei-tain 
amount? -Yes. 

68. Q. Up to wLat amount?— Bs. 2,000 or more if there 
are no difficulties ; rery often only the bund requires 
raising ; they are not sent to the Chief Engineer inless 
they involve some difficulty. 

60. Q. The amount has nothing to do with it ?— Not as 
a rule. 

60. Q. Is the local Executive Engineer ever couBultcd 
about these estimates before they are passed ? — He is if he 
has taken up works that we are investigating j very often 
wo start an investigation of a work that has been taken up 
by him ; in that case be is oonsulted, 

61. Q. We have had a witne.sa saying that these esti- 
mates are sanctioned without being serntinized by the local 
officers, and that they are drawn up on rather hard-and-fast 
lines ? — I don't think the Executive Engineers have time 
to inspect all those works. 

62. Q. Hava yon hard-and.fiist rules for regulating 
this P — We have certain rules to act ns guides for subordi- 
nates, otherwise we should have to prepare the estimates 
agafn in the Central Office jthe rules are not hard-anifast. 

63. Q. (Mr. Pears' case read out) ? — That is an extreme 
case that happened in 1896 j before there was a special officer 
in charge of the Tank Bestoration Scheme. 

61. Q. (,Mr, Ibhetson .) — Wlio was in charge P — Toe 
Assistant Chief Engineer for Irrigation ; he had no time to 
inspect the works. 

65. Q. (Mr.'Sigham .) — You don't think a case of this 
kind is likely to occur now ?— I tiy to avoid them. 

66. Q. Yon don't think any special measures are neces- 
sary to prevent that state of things ?— No ; there is more 
time for scrutiny. 

67. Q. The question is whether you can go out and see 
things P— It is not possible for me to see them all ; I take 
them up at random aud check them. 

63. Q. Are all these works carried out by the Revenue or 
Public Works Department P— By the Public Works Depart- 
ment. 

69. Q. Are there any charges made against the restora- 
tion works for the establishment employed ou them P — The 
ordinary charges— 23 per cent, for establishmeut and per. 
cent, for tools and plant. 

70. Q. Do the figures in the statement here include 
establishment ? -Somo of them do ; it is noted at the end. 

71. Q. Column 3 in statement C ; does that include cost 
of establishmeut P — Yes. 

73. Q. After a tank has once been brought to efficiency 
under the Tank Restoration Soheioe, is any record kept of 
the sums spent on itP— Not sep irately ; that is'shown as an 
ordinary work. 

73. Q. Quito separate from the Restoration Scheme? — 
The Tank Restoration Scheme has only to bring it to a 
proper standard of efficiency. 

74. Q. After that a certain amount of expenditure is 
incurred occasionally on repairs j is no record kept of that P— 
It is included under minor works, not separately. 

75. Q. Is there any means of ascertaining the cost of 
repairs to tanks that have once been restored ?— It is not 
kept separately j it would bo long and tedious work to get 
out these details. 

76. Q. Is it impossible to foim any idea of what it will 
amount to ?— It could he arrived at. 

77. Q. I understand Government sanotion large sums for 
the restoration of these tanks ; the question has never been 
satisfactorily settled as to how the tanks should be kept in 
order if they have been restored ; could any idea bo given 
of the cost of keeping them in order P— Do you mean for 
the maintenance of tanks that have been restored P 

78. Q. Yes, so as to prevent retrogression after they have 
once been repaired P— I should think an expenditure of 13 

-annas on an acre inigated under each lank would bo sum- 
cient annually. 

79. Q. Do you think it would cost as much as that? — I 

fiink so. • 

80. Q. After a tank had been put in order, you could 
repair it at intervals of five years, and a su u might ho taken 
eouivalent to 12 annas an acre. Supposing it were propwd 
to recover from the owners of tanks a cess annually that 
would cover all repairs, would it amount ta 13 annas an 
acre P— Yes. 


81. Q. How do you come by that ; is.lt just a guess' P— 
Judging fiom the cost of maiiitenaijco of ordinaiy irriga^ 
tion works, all these works are scattered. 

83. Q. What is the ordinary cost of repairs of tanks ; 
does that come to 12 annas an acre P — It is given in detail 
in the Chief Engineer's note ; 1 have no figures. 

83. Q I understand you to say that the main object is 
to prevent retrogression P — Yes. 

84. Q. WeU, two-thirds of the total area that is depen- 
donb on tlie tanks still remains to be investigated P — Yes. 

85. Q. In how many years has one-third been investigat- 
ed P — In eighteen years. 

86. Q. At that rate of progress a great many of these ■ 
tanks will not be investigatid for thirty years P— Wo arc 
progressing faster now than we did at the beginning, so 
that it will take 20 to 26 years to complete. 

87. Q. Meanwhile will not a great many of these tanks 
have deteriorated a great deal P — Certainly. 

_88. Q. Do yon think it would ha desirable to have a 
higher rate of progress P — N o doubt it would ; the longer yon 
leave it the more money you will have to spend. 

89. Q. What is the rate of progress limited by ?—Want 
of funds. 

90. Q. Want of funds only. Supposing yon had as much 
funds as yon could spend, would, there be any other limit P — 
Yon would have to increase the establishment. 

91. Q. Ton are still investigstiiig a great deal faster than 
jrou are repairing ; on that account you reduce the rate of 
investigAtionP — It has been reduced from time to time ; in 
the last four years the same establishment has been employed 
in iuvesligation ; consequently we are about 11 lakhs ahead 
of execution. 

_ 92. Q. During the last year you have lost ground con- 
siderably P — Yes. 

93. Q. Would it not he possible lo equalize the rate of exe- 
cution aud the rate of investigation P-lTes ; if it is necessary 
to repair a work at all, it should be done as soon as pbssibie. 

94. Q. Hns it happened that yon have investigated a 
project, and that it has been pigeon-holed for seme years 
before being carried out?— Yes. 

96. Q. What is the present animal expenditure ?~About 
S| lakhs. 

96. Q. What is that on P — Execution of estimates already 
investigated. 

97. Q. And on investigation ? — Rs. 59,000. 

98. Q. Taking the two together, it is about 4 to 6 lakhs 
on investigntio 1 and execution P— Yes. 

89. Q. You say towards the end of ;yoar note “the effici-' 
cncy of the works could he improved if more funds were 
made available ; but it is rather the aim of the Tank iJesto-. 
ration Scheme to bring works to their nomdl standard of 
efficiency to which they were originally designed as nearly 
as can be, allowing the orJinaiy divisions to deal with the 
increase of efficiency.” I understand from that that yun 
don't intend to improve or enlarge the efficiency of the 
tanks P— No. 

100. Q. Any work that would have that effect is taken 
up by whom ? — The Divisional Officer. 

101. Q. -So that all you aim at is to keep them at a nor-' 
mal standard?- Yes. 

102. In regard lo the average area cultivated, which 

you have given in Column 4 of statement A, is that what 
you call the agahat of the tank P— No ; it is the avorago for 
five years actually cultivated. _ - 

103. Q,. On these works there is a consolidated revenue } is 
there not ; is the cnitivated area actually measured erorjr 
year P— That is a revenue matter ; I cannot answer the 
question. 

Mr. MichoUon explained that the assessment varies 
on every field : in tanks of lOJ acres 80 may be held one 
year and 70 in another. If there is water, holders will be 
charged. 

104. Q. {Mr. Bajaratna Madaliar.) -Under your tank 
investigation scheme, do you not determine the existing 
capacity of each tank ? — Yes. 

lOo. Q. That is year first stop P — The Erst step is to Ex 
full tank level. 

103. Q. Having determined that, that data coupled with 
tiie avorago area cultivated during the previous fire years 
will enable you to find out tho duty uudor oxisUng conai- • 
tions? You know the existing capacity of the tank ana me 
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Avprnpj nrfn niUivntcd ditrinj^ tlif previous five jests. Yon 
therefore know the duly npptoxlnmtely P — li din's nnl ■ 
follow. "We know how luony cnhla feci of wsler ore 
icqnired lo iiTig.stc sii ncre. 

_lOr. (J, 'We nsnime lhal the ores irrl^led for five Tcsrs 
will ensMe wii lo find out the irrijTiitinjT wp-ielty of the 
tank ? — The tank may have lo fill twice or only once to irrl- 
F-ilo the full irynil-ni'.' 

<2. Bui that dw« not matter. >Ylml 1 want to find 
oat is having dctenninel the evlfting eapanly and the 
future cap.icity when the l.ank is reslon'd. will you not he 
able to fis the oy.ih.i.' ? — We only take the e.apaeitv of llic 
t.ank when it is restored. After ns.a'itaining the full Itink 
level wo find oat the capacity. 

K>?. Q. Yoa kaow the existing c.apacity ; don't ycuP — 
That is not worked oat. 

110. Q. Th.at U not rv part of your schemer— No. We 
work out the capacity from the full" tank level. • 

HE Q. (TAe JVe/Wenf.'' — It is perfecllv simple to 
work it oat r— You c-vi work it oat. wc work'otil the esp.a- 
city from the full tank level tliat we fixcil. 

112. Q. (.Vr. Haianttiiit Jirn.to/iur.)— In that way ton 
could determine what nre.a the lank would irrimite when it is 
restored ?— Yes. 

113. Q. Don't von thinki considering the enoniions ex* 
pendilurc, ^ it is desir.ahlo lo know the extent to which 
revenue will he rendered safe and increased and improved 
also.' — It wonid Iv n go. si thing fo know, Ihcrenreso 
many conditions. 

114. Q. What is the diflically in taking steps to easnre 
such ft record lying mainl.atncd for iwch norkr — The 
Revenue Department could cadly ihi it if nmngrtiienfs nre 
made. Tlicre will ly no ililfimltv, 1 aapposep— We have to 
take into account the reiiiission for each year and the al.ate 
of the aeison. 

_ IID. Q. (ITAe Pmifienf.) — From yourprescnlinfotma. 
lioni have you no means of raying th'al surh and such n 
tank docs double the duty ol another tank. Have yon no 
means of difTerentiating one ftciu another ? — We take the 
capacity of each t.ank. 

110. Q. I prejuBD there is gre.al difierctcc?— Yes. 
nr. Q. (.l/r. Sojaratna Mutialiar .) — Of tlia tanks re* 
stored, an you say how m.any irrigate less than fifty netes ?— • 
There is no account kept. From ft recent Uovernmcnl 
ohlor I think the number is nboul 20,030. 

US. Q. 6f the tanks restored ? — Wo have got no 
necoants. 

110. Q. You luivo ftltogclhcr restored nhaiil 5,000 
tanks ? — Yes. 

120. Q. Of tlic.'o you do not know how many irrigate 
less th.an 50 neresp — Not without taking e.sdi lank ond 
calculating. 

121* Q. According lo year statement, the cost of repiring 
these works works out lo Rs. 1,312 for each work. Taking 
6,000 works as Ii.aving been improved (llial is in column 0 
of statement A) and the cost of excciiliou (the last column 
in slatement C) ns Rs. 05,01,000 ; tlic cost of each work re- 
stored works out to Rs. 1,312. Do you think I nm correct in 
drawing that inference ? That is the average cost of each 
work ? — The Its. 05,01,000 includes cslnblishinont charges 
and tools. Without these the ainount is Its. 63,00,000. 

122. Q. Without that it works out lo a little over 
Rs. 1,000 each? — ^Yes. 

123. Q. The cost of investigation comes to Its. 250 for 
each work. That is, the number of works under invcsliga- 
tion is G,20G (column 3, statement A), the cost of investign- 
tioa Rs. 15,90,000 (statement C) ; dividing one by the other, 
you get Rs. 250 for each ? — Yes. 

124. Q. Do you not think it is possible to reduce the cost 
of investigation and execution, considering that most of the 
(anks irrirato less than 60 acres ? — I do not think tliat most 
of the tanks irrigate less than 60 acres. More than lialf the 
number of tanks irrigate move than 50 acres. The total 
number of tanks is 60,000, of whicb 20,000 irrigate less 
than, 60 acres. 


125 

125. Q. Considering the imlnro of the work to ho Aono jifr, Jt{. J}. 
and the nature of the investigation, do you think tlio cost K/mrejat.' 

could he materially reduced iindor soiiio projior syslomP — If 

lower slandanls were laid down for each tank. 

120. Q. You h ive seen Jlr. Fears' remarks. What do 
yon mean hya lower standard? — To nmko iho hiinr! of the 
t.anks at a eerlnin lieighl nliovo full tank level, nccording to 
the dejith and width of the watersjucad. 

1*27. Q. You dn this work wlien Hiere is need for it, not 
ns Mr. Fears puls it whether tlicro is need or not P— As far 
ns I'o'slble when there is need. 

129._ f?- How could you lower tho standard? — In eases 
where it is now eonsidercil necessary to make n huiid ‘IJ feel 
olyivc tlie full tank level, we could "make it 3 feel. 

129. Q. Do you think the system an ly worked heltcr 
nnd more economically if the investigation party ho placed 
under the snpv-rvisioti of the Kxceiitiyo Engineer of each 
division? — I do not (Iiink flic Executive Engineer has limo 
to look after (he investigation party. 

130. Q. He is on the spot ; he will ly ohIo to exercise 
lytter snjv.'rvision ; will he not? — Yes, if he was able to 
move round nnd see nnd insjiiyt all the works. But iin has 
Ids onlinary work to do. That Is whv the Tank Restoration 
Scheme was inauguv.itcil as reparato from the ordinary work 
of the division. 

131. Q. Is lie aide to carry out tiie redorntion work witli* 
oat nddilimial eatnblidiinent ; in the majority of rn'cs ho is, 

1 Mip]y<e? — He is, tinder the present cinmiiislance.s. If 
in-ri-.aseil funds were given, the Tank Restoration eslahlish- 
je.ent would have lo 1y iiiereafcd. 

132. Q. If more funds were nvailnlile for the investigating 
jvwty, you r.vn Imve the work done cconomirnlly P—1 think 
there Mill ho ronddorahle reduction In the total rest, if llio 
works were rarricdoiit rapidly hy allotting more funds. 

133. Q. In yournote youtav “ theofiieienoy of (he works 
could ho iinproTcil if more funds were inada avnilnhlc." 

\Vh, at do you moan hy tlio rliitomont that tlie ofiiciencyof 
tho works could b' iiiiproved ?— Tho increase of capacity is a 

^ nedion that we do not deal with. Supplies to cert.alii tanks 
twin rivers abo ate not taken into considoralion. IVo do 
not take np eiieli questions. 

ISt. Q. {2’/ie iVefideiif.)— If an ofilcor secs a distinct 
nnd inere.asiiig advantage by tho conslrnrlion of n tank, ho 
calls the allciition of flic Executive Engineer to it, I sup- 
jHwe? — Yes. 

135. <2. fAfn. JRnJnraliict Mudoliar,).~llit tlicrc nny* 
thing to prohibit your tanking an investig.allon ?— No, except 
that it delays the ordinary works of repair. 

130. Q. Tliat is not a matter of eonscquonco considering 
the improved efficiency of Uio work P— In eighteen years wo 
have oiilv gone throiigli a third of the nnmocr of works, or 
onc-thinf of the area under llio works. 

137. Q- (2'Ac I'reiMerif.)— Astliings nowstniid, iiilotmcnts 
for actually airrying out tho worksyourecomraoiid follow so 
tardily that you miglit knock out tlio cstnblishmcnt for livo 
or tbrcc years and wait for tbo working party to overtake 
you? — les. 

138. Q. (.irr. Jinjai-atna A/iirfoiiar.)— You can earry 
out investigations so ns to include improvements P — That 
will delay ordinary repair work. 

139. Q. There is no use your going far ahead. You have 
nothing lo do with tho execution of repairs. Y^ou go on only 
with tho investigation ; tho repair is done by another party P 
—Yea. 

140. Q. So, why should you go so far ahead of tho party 
entrusted with tho oxeuulion of tho work ? Why should you 
not confine your work to calculating and making your inves- 
tigations so as to include improvomontsP—Tlmt will ho all 
right until execution is on a level with investigation, but 
lifter that investigation would got behind. 

141. Q. As matters stand at present, it will ho a long timo 
before the two parties will come up to that stiindard P — If tho 
investigation work were stopped now, it would take over three 
years for oxooutfou to catch up. 

142, Q. So for as investigation has gone on? — Y'es, After 
three years, more investigation will have to take place. 

There should bo a margin between invoitigation and 
execution. 



Colonel 

A. W. 
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(AnsTTers to Questions for Public Works officers.) 

zone liable to famine^ is impossible unless it Largely- l.akcs 


Freliminary. 

in.ay be either direct or indirect ; indii'ect by increasing the sur- 
plus produce of tracts where irrigation facilities are greatest 
or where the people are more alive to the benefits conferred 
thei-eby and will at once when water is bronght to them 
utilise it to the fullest extent ; direct by saving tho crop on 
the ground, ordinarily unirrigated, in a season when there is 
a partial or total failure of tho monsoon rains. The increase 
of the surplus produce in a tract of country is perhaps of as 
much importance as saving the crop in a bad year and is in 
most cases easier to effect. The large and small schemes of 
irrigation which will certainly increase the produce and will 
be directly remunerative to the State come under the term 
productive. Schemes to save a crop on the ground 
cannot be regarded as directly remaaeratire but mast be 
undertaken simply to protect tbe poorer classes, whose 
imprudent habits and scanty means always keep them on 
the borders of subsistenofe and leave no margin to meet a 
partial or total loss of crop. In a groat famine, such as 
tha^t of 1876, abont 30 per coat, of the populatiou of n 
seriously affected district will come on tlie relief works ,- as 
about 80 per cent, depends on agriculture, it may ho taken 
that 40 to 60 per cent, of the agricultural classes will at 
snob a time be forced to seek State or other relief ; the 
other half will, by living on capital saved in more pros- 
perous years, be able to exist through the time of fnminc 
with more or less suffering without seeking relief. ' Eorf u- 
jjately there are districts or tracts in this Presidency whioh 
[iro more or less saoured against famine and a failure of 
. rain is not general in.any one year over the whole area of 
even those districts which are chiefly dependent on the local 
raiha. ■ As tegafts protection, pore and simple, what is the 
nature of'th^^voblom to jbe solved P Tlie cultivating 
season of tho south ot India may broadly be’said to extend 
from tho middle of Jane to the end of December, that is, 
through the rains of tho south-west and north-east mon- 
soons. If thet-ain'fdu not fail and are fairly distributed, 
the single crop on unirrigated land that may bo barreslcd 
during this time will bo good and abundant. Loss will be 
partial or total noeording as one or the other moasoon hiiJs. 
If the failure is complete, as it was in some areas during 
the year 1876*77, famine in such tracts will be intensified 
more or less complete, _ If full protection is desired that 
quantity of water whioh the rain fails to give most bo 
restored by irrigation. Taking the district of Coddapab, 
wo find that in tho year 1876 th.e actual rainfall was 8*20 
inches against an average of 29*13, a doiioionoy of 21 inches. 
There were, in 1876, 18 wet days against an average of 42. 
To restore the balance would have required from the time 
that sowing is most active and during tho time of growth 
in the latter half of August 2 inches, in September 6 
inches, in October 6 inches, in November 6 inches, and in 
tho first fortnight of December 3 inches. It is certain 
that there would have been an exooUoiit harvest if n 
watering had been given once a fortniglil from 16th August 
to 16th December, or eight waterings in all ot 2 inches 
each. This is tho quantity that would bo required to -give 
n bumper harvest of oholam, (rain-fed) paddy, cotton or 
mgr ; for inferior grains ns millet, oumbu, gram, rcd-grnrn, 
etc., 1 inch of water once afortnigbt would have nllordcd pro- 
tection. It is estimated that half tho water required for a 
fall crop or 1 inch watering once a fortnight for the more 
valuable food-grains would be sufficient to save a crop 
though rrot give a full harvest ; including ub-sorpliou and 
evaporation wo may say that IJ inches should bo given by 
ohnunel or well irrig.rlion once a fortnight from 16th 
August to 16tb December to afford good protection or 
roughly 40,000 cubic feet of water is icqnircd per ncro for 
ir six-month and 20,000 cubic feet for a three-month crop. 
Eortunatoly, bowover, oven in tho worst years the ram 
does not completely fail, so that for irrigalion of dry crop 
in serionsly affected dislricts 10,000 cubic feel should suffice 
from artificial sourees, whether a well or a canal, to save a 
'threo or a four-mouth crop on tho ground. In tho case 
of cotton and such hardy plants os gram 6,000 cubic feel 
may be found snfficiout. What arc the areas for which 
such protection should he, if possible, afforded? Appendix 
A and diagram give the areas of Goveinment occupied, 
cultivated and irrigated laud in all llic district.s 
ot tbe Presidency save tho IVest Coast. It will he 
recn at a glance that the aT0.as uovr irrigated in the 
districts most liable to drought arc a small percentage of 
the areas cultivated. In Dellary the percentage is only 
0-03 and in Ananhapiir OTO. It becomes _ obvious, 
as pO’sibilitica of irrigation under proposed project.s and 
nndcr vfclis are studied, that even partlil protection in tho 


the form of irri^ting dry crop. In this Presidency, 
unfortnnately, irrigation, except under wells and in a few 
exceptional cases, has been restricted to rice which requires 
at least four times tbe amciint of water required for any 
dry Crop. Blajor-General Cotton says in his recent 
pamplilof : “It has been a misfortune to the south of India 
that the word | irrigation * implies rice cultivation and 
that the water is paid for by tho acre nnd not by the 
quantity used. With an nnlimifed supply the most profit- 
able crop is rice. This crop is the most unprofit.ablo to 
those who have to supply the water. This is well under- 
stood by the native cultivators who, when they use 'iralor 
from a well and have the expense of lifting it, do not grow 
rice, but such grains and other produce as only require occa- 
sional watpring,” In the coded districts especially, the culli- 
yatjon of rice shonid not be fostered ; and if water is given for 
it, it should be on the distinct understanding that dry orop 
will have the preference, and during n time of drought, tho 
water will be distributed over the greatest possible area of 
diy crop with tho rtow of saving it. 'Where the supply of 
water is limited, tius is tho only possible method of jirotcction 
by irrigation. It may be taken geoersliy that tlie vrater 
required for one acre of rice will irrigate 4 acres of dry orop. 
Tho wet-rate is generally taken at Bs, 4 per nno; a tax ot 
Es. 1*4-0 to Es. 1-8-0 may bo levied on nn noru of dry crop 
irrigated or, say, Ks, 6 for 4 acres dry instead of Es. 4 for one 
aore of rice, Tbo distribataries lor the dry crop will be of 
^eater length and tho additional one rnpoe will meet tho 
interest on tho extra capita] espenditnro on distributaries. 
If dry crop were to be irrigated regularly, tbo direct return (o 
Government would bo nbont the samo 08 for rice and tho 
benefit to tho people mucli greater. 

2. If tho Commission is not already convinced that in future 

the indirect gains of irrigation should bo mneb more consi- 
dered than has been the case in tho past and that the nilo 
whereby n work may not bo classed ns ‘‘ prodnetivo ” unless 
it pays directly to 4 per cent, on the eapittti cost sliouid 
bo abolished or very cousidombly modified, it is advis-ablo to 
direct an inquiry by nn experienced finance officer into the 
question of relative gains— direct or indirect— duy to works 
of irrigation, in such districts ns tbo Godavari, Kislnn, 
Tanjore, Nellote, illadura, Gnnjaw,_and even in Jfiirnool nnd 
Cuddapah partly served ’ - ; ~ '-C t’-.' al 

whiob has been regarded a . , ‘ 

gains will be found to bo_i .’ .' ' i. ' ' «• 

cd nnd the result of tbo inquiry will pruoauiy utiug wuiks 
nuder the term " productive'' that simply pay Ihcir wotking 
expenses. There nro nlso moral nnd political gains to ho 
considered on whioh no money valno can bo placed. 

Tho Famine Commission of 1819 placed bn record the 
following : — 

•• It has been too much tho oustom in discussions n.s to 
the policy of constructing such works to mo.asiiro Ihoir value 
hy their financial success, considered only with rofcrcnco to 
the net retnni to (jovornmeuton the capital investixl in thorn. 
Tbo Irno valno of irrig.alion works is to be' judged very 
difforcntly. First must bo reckoned tho direct protection 
afforded by them in years of drought, by thcsuvingoflinuinn 
life, by tho nvoidnnco of tho loss of revonne remitted, and of 
tho outlay incurred in costly measures of relief.” 

3. As tho constractioii of several re-scryoirs on main rivers 
is proposed, it is imped that the silt ohjcctioii, which has 
recently coino into prominenco in the controversy regarding 
tho Bliavani and Canv^ry irrignlioii schemes, will ho con- 
sidered by tbo Commission. 

Tbo Inspector-General of Irrigation (Mr. Higlmm)bo)ds 
tliat in tlio ca-o of thoC.vuvery with n reservoir of tbo Nila 
typo the deposit may bo 20 roillieno cubic feet with mi ave- 
rage aiimiiil discharge of 200,000 millions cubic feet, Imt 
t!wt tlio qnnulity iidJl not prcjndichliy nitest tho lifo of tlie 
reservoir for several centuries to roiiia and may, for the pro- 
Bont, he neglected. Tlieqncatiun, however, ns to tho valno 
ot the fill tliar will be deposited as mnniirc is aidj an oprii 
question and is to bo made the hubject ot further investiga- 
tion. (luoidcRtally I may remark that iny ralcnlatloiis m 
Id tho quantity that m.ay'hd best #hstraetrd from the bull 
of Tnniorc have been questioned. A little further invt'tiga* 
tiou will show Uiat my c.alcubtions if incorrect rrr on the Jia i 
of tafety.) This part of the nit ohjeclion, hewev.-r, b .» 
vei/tallo.bogcy and the fooner it is laid 


the better, ff ihr 


Velocity through the, reservoir is equal to or gtrater t .au 
the velocity with which the water arrivra on ttve .’.dui, 

Blit deposited in the reservoir will not, either la fiecuf-s « 
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6, The followinp sfatement is of interest ns showine 
ilow successful the Mndrus works liavo bssn 


Statement showing the general financial results of irrigation works in India to the end of 1899-1900. 
[Minor works for which Capital and Revenue Accounts are not kept excluded.) 


TOTAIj capital outlay, DIKEOT 
and indirect. 

Mijon TTOOKS. I la i I 


REVENUE IN EXCESS OP WORKING” 
EXPEN SES AND INTEREST REALISED 
IN PAST YEARS. 

I ^ O j 

AIaios itoies. a: a 


NET SUM OF CHARGE. 

MuOB WOBE9, "S B I 


Rengal . , 

North-Western 
Provinces nnd 
Oudh . . 

Punjab . 
Madras* . 

Bombay . 


Laths. Latin Laklis. Iraklis. Lakhs. Laths. Lakhs. Lakhs. LakJ.s. Lakhs. Lakhs. Laths Lakhs. Lakhs. Laths. 


013 ... 643 117 7C0 -576 


1—676 79 —406 1,218 ... 1,218 38 1,256 


828 44 872 29 901 237 -29 208 -7 201 591 73 664 36 700 

903| 41 944 27 971 426 - 4 421 77 408 478 46 623 - 60 473 

tG73, 47 720 96 816 J043 —12 031 101 732 30 69 89 — 6 83 

288. 80 374 112 480 —39 —44 —83 88 6 327 130 457 24 481 


3,3361218 3,663 380 3,933 691 I —89 


6 327 130 457 24 481 

940 2,041 307 2,961 42 2,993 


• FlRiitcs rclatinc to rarely navigation canals iinCor Minor Works for which Capital and Rovenua Accounts arc kept have been oioludcd. 
t IncIndCB Rs. Z17 lakhs, the price of the Knrnool-Cndrlapah Canal. 

J Includes an excess charge ol 140 lakhs on account ol the Karnool>Cnd4apah Canal. 

7. The following statements give the revenue under 
different heads for a series of years for the districts of 
Godavari, Nollore, and Gnnjam : — 

Statement showing the Revenue under different heads in the district of Godavari for a series of years from 1850-51, 


Tlir. Asfcsflcd 
Taxes. 


X. Beglslration. 


CoUeetiors 
under nil 
heads of 
Revenue. 





















. Sni-KCTKT) m’lDEKCE. 
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StatcKirfii sloinng Jiei'enur under different leads in the I^’cUore district /or a series o/^ears from JSijO-Sl, 


Ye.irt. 

I. Ie#nvl ncminp 


IV. 

V. Kitflfp. 

VII. Cn<lom». 

viu. 

Aupfffcd 

Taxcp» 

X. Rfpls* 
tralfon. 

XI, Tri- 
butc*. 






jh. 

n. 

r- 

Jis. 


p- 

Its. 

Its. 

a 

p- 

Its. 

Bs. 

Its. 

1S50-51 

« 


• 


18.18,008 

0 

6 

18,785 

.1 

0 


10 

2 

5 




18r.I-52 



4 


18, 79.300 13 

<) 

10,121 

4 

0 

44. 

181 

9 

2 



M 

18 .V 2-08 

• 


« 


18,03,-121 

7 

o 

*< 

10,070 

1 

0 

44. 

172 

4 

0 


t 1 

t 1 

1858-51 

• 




12.19,001 

O 

9 

18,287 

12 

0 

.44 

21 

1 

8 


4- 


ISJI-ou 

• 




16,l*i,0G0 

1 

0 

19,110 

•1 

0 

... 

112 13 

9 


.4* 


1855-50 



4 


15.-13,-187 

9 11 1 

19,910 

8 

0 

... 





4 I 4 

1850-57 



• 


10,01,-182 

0 

0 

21,80.3 12 

0 

... 

10 

11 

8 




1857-58 





1.3.;1C,900 

■J 

3 

21,983 

■1 

0 

4A4 

10 

0 

11 


... 


lS‘>S-5a 





17,02,708 15 

8 

22,502 

0 

0 


oso 

3 

11 


... 


185‘'-00 




. 

18,52,2-13 

il 

4 


p* 

i 

t* 

4 


234 

8 

3 




ISOO-Gl 




1 

16,00,091 

i 2 

9 

41,710 11 

8 


110 

1 

5 




lSOl-02 




• i 

21.53.9S5 

0 

0 

81,2.12 

0 

0 

T** 

400 

0 

0 

1,070 


4*4 

1802-38 




j 

12,33,180 

0 

0 

11.5SS 

0 

0 


779 

0 

0 

G5.7-I0 

... 


1S03-CI 



4 

4 i 

23.03,079 

0 

0 

.'5.331 

0 

0 

... 

281 

0 

0 

42,571 


4*4 

1801-05 



• 


2 1,00.003 

0 

0 

58.102 

0 

0 

... 

70 

0 

0 

41.247 

• r* 

4*4 

ISOo-CO 





21.7.3,132 

0 

0 

05.093 

0 

0 

• 4. 

52 

0 

0 

0.908 

... 


1800-67 



• 


21,51.311 

0 

0 


0 

0 


131 

0 

0 

21,830 

... 


1SG7-0S 



• 


23.25,509 

0 

0 

97,311 

0 

0 

... 

233 

0 

0 

10,013 

4.4 


1808-00 





21,31,227 

0 

0 

1,21,873 

0 

0 

... 

408 

0 

0 

39,230 



1800-70 

• 




21,07,502 

0 

0 

1.05,012 

0 

0 

... 

25 

0 

0 

70,024 



1870-71 

* 


« 


21.03,293 

0 

0 

1 , 02,102 

0 

0 


4 

0 

0 

1,07,082 

• •4 


1871-72 

4 


4 

• 

... 



... 




44. 


4.4 

444 


1872-73 



4 


44. 



... 



.4* 



... 



1878-7-1 

• 


4 


• «* 



M4 



444 

4.4 


444 



1874-75 

• 


• 


... 



.44 







*•» 


1875-70 

• 



J 




444 



444 

44. 



ft 







13,81,900 

0 

0 

1 , 21,200 

0 

0 

70,013 

414 

0 

0 




1877-73 





8,17,010 

0 

0 

1,30,3.W 

0 

0 

55,618 

487 

0 

0 




1878-70 





30.02,033 

0 

0 

1,01, .357 

0 

0 1 80,003 

907 

0 

0 

31,175 



1870-80 





20,21,878 

0 

0 

1,09,573 

0 

0 

1,17,010 

201 

0 

0 

29,800 



1880-81 

• 




21,07,837 

0 

0 

1.10.530 

0 

0 

93,!'33 

71 

0 

0 

1C,S-U 

5,99-1 


1SSI-S2 





20,59,292 

0 

0 

1,08 905 

0 

0 

1,02,700 

0 

0 

0 

17,040 

11,107 


18S2-S3 




4 

30,59, -.23 

0 

0 

1,47,253 

0 

0 

1,07,407 

17 

0 

0 

17,749 

10,052 


1883-81 

t 


4 

• 

25,03,838 

0 

0 

1,61,858 

0 

0 

1,29,437 

7 

0 

0 

17,773 

10,072 

444 

18S-1-83 





19,-10,000 

0 

0 

1.07,802 

0 

0 

1.71,180 

05 

0 

0 

17,075 

12,502 


ISOo-SC 



• 


21,79.133 

0 

0 

1,7.8.922 

0 

0 

2,03 9 18 

70 

0 

0 

10,000 

14,807 

4 . . 

18SG-S7 



4 


25,33,502 

0 

0 

1,72,549 

0 

0 

1,94,131 

50 

0 

0 

48,160 

15,100 

... 

1837-83 





20.02,918 

0 

0 

1 7-5.2CC 

0 

0 

2,58,891 

98 

0 

0 

50,475 

15,013 

... 

1SSS-E9 




4 

31,93,028 

0 

0 

1,88,990 

0 

0 

2,22,133 

79 

0 

0 

42,329 

17,782 

4*. 

lSS9-rO 





23,03,830 

0 

0 

1.91,185 

0 

0 

2,28,807 

52 

0 

0 

42,109 

20,857 


1S9J-P1 





28,02,001 

0 

0 

2.21.771 

0 

0 

,2,10,491 

7 

0 

0 

44,724 

20,311 


1891-92 



• 


21,79,137 

0 

0 

2,0.>,255 

0 

0 

[1.79,199 

300 

0 

0 

48,t.2S 

21,152 


1892-93 



• 


25,97.873 

0 

0 

2,12,189 

0 

0 

11.67,410 

18 

0 

0 

40,070 

40,330 


1893-9-1 



• 


28,51,088 

0 

0 

2,20,337 

0 

0 

'2,07,819 



59,371 

23,042 

— 

1801-93 





21.87,377 

0 

0 

2,25,633 

0 

0 

;2,76.127 

23 

0 

0 

73,601 

23,160 

... 

1893-90 





20 , 00,112 

0 

0 

2,29,403 

0 

0 

2,61,230 

22 

0 

0 

60,100 

23,408 


1890-97 



4 


25,-1-1,101 

0 

0 

2,27.803 

0 

0 

2,60,047 

to 

0 

0 

90,190 

24,943 


1897-93 





23,27,000 

0 

0 

2,19,231 

0 

0 

2.00,672 

10 

0 

0 

81,830 

24,382 

4*4 

1898-99 





21,;i7,533 

0 

0 

2,49,473 

0 

0 

2,81,829 

... 


08,021 

29,857 


1899-1900 





25,77,140 

0 

0 

2,10 too 

0 

0 

2 81,193 

.. 


03,001 

20,222 


1900-1901 




• 

1 2.3,81,099 

0 

0 

2,02,403 

0 

0 

2,41,047 

... 


1,00,209 

30,039 



I. Fenner Anicut orljB 

II. Snngnin „ ,> 


Date of 

cumincnctuicnt. 


Fnrly in 18o3. 
I’eViunry ]88‘2. 


Pa(o of 
complctlou. 

Alnr.h 1802. 
Sciiteinbcr 188G. 


Statement sloKtng the collccliont under different heath of Jterenue in the Ganjtim ditirwt 

/ram 1870-71 to 1S79-S0. 


Vearp. 

Laud 

Revenoe. 

Abkarl. 

Ap'C)<5cd 

Taien. 

Bra 

Citsloms. 

Land 

Cubtome. 

Eall. 

Stamps, 

Forcsl 

Rflvenuo 

Total. 

1 

3 

3 

4 

0 

0 

7 

8 

8 

10 


Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

1870- 71 

1871- 72 

1872- 73 

1873- 74 

1874- 76 

1876- 70 

1870-77 

1877- 78 

1878- 79 

1879- 80 

11,16,364 

8,72,807 

12,60,877 

11,08,841 

13.17.085 
11,73.482 

11.99.086 
10,77,990 
12,82,749 
12,87,108 

83,621 

73,894 

76,427 

77,718 

84,663 

88,975 

89,037 

94,643 

74,153 

91,620 

40,116 

13,114 

12,0-42 

27 

60 

1,042 

sis,so9 

25,602 

31,230 

.48,863 

.87,463 

1,60,799 

1,13,733 

67,206 

0,812 

2,979 

0,780 

61,728 

■ 

I 


81,764 
78,259 
60,667 
85,832 
04,1' 80 
93,385 
1.08,122 
1,20.00.4 
1,27,003 
1,21,23) 

ss » 

... 

Sit 

iSi 

28,53,908 
25,18,055 
30,68,470 
30,30,800 
33,01,454 
33,87,0.58 
37,71,027 
3 ;), 50,347 
16,31,154 
16,67,25? 


Colonel 
A.W, Smart. 


Yoio IV. 


Inronnatioa lei tbs jean 1810 U to ie88-;o nut arallablo. 

















Colonel 
A.W. Sn art. 
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INDIAN lEElQATlON COMMISSION ; 


Statement showing the Sevenue iitidei' diJereiU heads in the Oanjam district from the gears 1880-91. 


Year. 

[ 

1 1 

* I. Land , 

PaCTeuuc. 1 

XI. Tri- 
butes. 

Y. Ejolso. 

- 

VilL Asscesed 
Taxes. 

VII, Customs. 

IV. Slomps. 

X. ncgiB* 
tratlon. 


1 

Bs. 

a. 

P- 


Bs, 

a. 

P- 

Bs. 

a, 

- P‘ 

Bs. 

a, 

.p. 

. Be. 

a. 

P‘ 

Bs. 

a 

.p. 

1880-81 

12, 01, SGI 

11 : 

11 


1,22,898 

8 

2 

12,133 

1 

3 

1,63,179 

6 

10 

1,23,098 

4 

0 


H 

Q‘ 

1881-82 , 

11,84,601 

2 

10 

• • « 

1,20,771 

15 

11 

9,013 

5 

9 

1,32.704 

IS 

6 

1,29,261 

3 

1 

7^531 

2 

IT 

1882-83 . 

12,08,900 

9 

8 


1,18,282 

8 

11 

9,706 

7 

0 

72,181. 

11 

0 

1,29,681 

7 

i 

7,198 

3 

7 

lybii*84 . 1 

12,07,905 

0 

1 


1,13,612 

10 

6 

9,811 

16 

11 

90,228 

8 

11 

1,42,929 

2 

0 

8,601 

13 

4 

1881-86 . 1 

12,7*1,401 

13 

4 

• •a 

1,30,628 

8 

C 

7,772 

13 

0 

67,829 

2 

8 

1,69,971 

2 

0 

11.006 

2 

4 

1886-80 . 1 

11,39,722 

11 

3 


1,87,770 

0 

7 

7,446 

10 

9 

8,062 

16 

2 

1,48,987 

13 

6 

12,056 

3 

n 

1880-87 . 

13,05,394 

13 

4 


1,38,624 

14 

11 

23,636 

15 

2 

8,280 

9 

5 

1,50,859 

13 

3 

12,762 

11 

10 

1887-88 . 

11,83,080 

8 

0 


1,33,622 

3 

0 

26,045 

8 

0 

17,674 

1 

7 

1,68,745 

0 

0 

15, 798 

9 

10 

1888-89 . 

8,68,423 

14 

8 

• •• 

1,30,818 

7 

8 

24,471 

2 

1 

0,731 

4 

11 

1,62,202 

11 

6 

16,020 

11 

3 

1889-90 . 

12,18,725 

16 

7 

• a. 

1,33,677 

6 

7 

24,474 

16 

0 

1,997 

8 

4 

1,69,020 

13 

0 

16,727 

0 

11 

1890-91 . 

14,10,181 

9 

7 

• *» 

1,00,460 

.3 

4 

24,126 

4 

8 

7,780 

2 

7 

1,65,112 

12 

0 

17,731 

16 

2 

18.11-92 . 

14,41,040 

1 

8 


2,12.677 

5 

8 

26, COO 

0 

1 

4,668 

9 

3 

1,73,767 

10 

0 

19 971 

2 

0 

1892-93 . 

14,00,030 

8 

n 

• ta 

2,15,708 

1 

4 

32.065 

4 

0 

4,736 

0 

1 

[1,83,607 

3 ; 

11 

21,327 

7 

4 

1893-94 . 

13,49.r.00 

10 

5 1 

... 1 

2,07,302 

16 

1 

40,801 

14 

10 

48,670 

7 

7 

1,89,347 

9 

0 

21.455 

4 

0 ' 

1894-95 . 

14,20,882 

10 

5 

• •• ’ 

2,60,329 

7.: 

11 

48,163 

6 

10 

31,688 

4 

11 

1,93,462 

9 

0 

21,860 

2 

6 

1896-90 . 

13,31,331 

6 

2 


3,43,260 

16 

0 

42,270 

10 

4 

6,340 

9 

2 

2.01,403 

5 

0 

20,201 

0 

9 

1890-97 . 

9.81^61 

4 

1 


4,09,847 

2 

2 

40,653 

0 

4 

30,006 

1 

6 

2,02,781 

3 10 

24,884 : 

12 

0 

1697-08 . 

14,78.191 

9 

1 


3,05,084 

16 

C 

61,003 

11 

7 

9,143 

3 : 

10 

2,16,867 

3 

3 

65.570 

2 

1 

1898-99 . 

16,09,294 

8 

4 


3,02,013 

0 

6 

63,770 

10 

4 

34,134 

3 

1 

3,16,837 

13 

9 

26,683 ; 

14 

1 

1899-lCOO 

14,19,761 

IS 11 


2,70,453 

4 

3 

09,487 

4 

11 

19,115 

9 11 

2,11,021 

3 

9 

26,276 

1 10 

1000-1901 

1 14.38.929 

i 

7 

9 


3,24,091 

4 

1 

75,032 

4 

4 

2,066 : 

10 

3 

2,21,718 

6 

9 

25,766 

0 

6 


noBhlknlja project ; commenced In 1831-85 j completed in Mcroli IMl. 


8. I now proceed to answer seriatim the questions set by the Commission for Public Works Department officers. 

Question No. 1. — Statement shotoing the cultivable and occupied area and area irrigated under Government 
irrigation works, tank works maintained hg Goremmsnt for which no revenue accounts are kept, private canals 
or storage works, welts and other sources. 


.a 

1 

Piltrkt. 

0 O A 

J SJW 

« S*a 

^ ” w Jf 
t: o 

S 

c-dS: 2 

1 S ® B 

3fll 

c oO p. 

P 

O 

*5 

p< 

o 

fk 

€9 

1 

'3 

IS 

0 

*2 

*pi 

0 

O 

U 

O 

Irrigated area ^ 

"o 

0 

e 

1 

0 

«,> 

& 

•c 

*© e5 
a ^ 

O 0 

S.-S 

Proportion ol irrigated area to occu- 
pied area. 

® • 

£ 

' 0 

0 

£« 

15 

IM 

*S e 

© © 

C 

Js 

■— a 
■ 0*3 

ss 

tk 

$3 

P, 

O 

fie 

:§ 

•a 

ct 

iS . 

o 

Ca. 

•a 

*c 

^ ' 

e> ' 

azi 

tiA 

4 

6 

0 

7 

8 

9 

10 

11 

12 

13 

14 
16 

16 

17 

18 

Ganjam . I 

Ganjain Agency ) 
Vizagiipatnm "1 
Yizag.rpa t a m > 
Agency. ■ J 

Godavari . I 

GodavariAgencyj 
Kistna 

Nellore 

Bellary . . 

t'uddapah . 

Knrnool 

Anantapnr 

North Arcot 

Salem 

Coimbatore 
Chingleput . 

South Arcot 
Tanjore 

M adura . ■ 

Trichinopoly 
Tinnevelly . 

3,111.136 

1,160,633 

3,101,336 

4,253,482 

3,234,660 

3,748.663 

6,582,760 

4,808,960 

3,557,047 

2,694,031 

3,786,395 

4,923,640 

1,689,885 

3,173,408 

2,194,256 

2,262,910 

1,987,188 

2,646,685 

< 765,226 

1 *321.Ul 
r 661,370 

1 *850,988 
, 1,407,007 
> *62,608 
1,777,096 
1,006,860 
947,214 
1,290,939 
872,056 
788,264 
1,612,113 
1,560,957 
2,147,280 
1,096.800 
2,304,165 
2,147,346 
1,662.103 
1,238,845 
1,692,467 

J 692,669 
^ 354,325 

[ 1,720,248 

3.050.617 
1,960,656 

2.802.618 
2,449,333 
2.443,869 
2,660,178 
1,362,046 
1,795,897 
2,998,646 

962.889 

2,034,158 

1,671,056 

1,443,431 

4>25],701 

1,761,138 

■ 

617,052 

330,818 

1,612,321 

2,660,623 

1.600.863 
2,389,148 

1.974.863 
2,112,705 
1,816,231 
1,031,193 
1,440,229 
2,787,888 

862,639 

1,673,476 

1,544,192 

1,216,962 

3,866,468 

1,706,369 

235,011 

92,924 

693,547 

447,464. 

333,813 

62,957 

293,636 

89,174 

139,260 

430,737 

189,420 

400.431 
462,687 

478.431 
889,303 
292,990 
206,622 
295,621 

39-G6 

26-23 

34-38 

14-66 

17-03 

2-24 

11-99 

8-63 

6-23 

81-55 

10-49 

13-35 

47-60 

23-62 

53-22 

23-00 

4-83 

16-78 

45-45 

28-09 

39-12 

16-82 

20-85 

2-63 

14-87 

4-23 

7-67 

4V77 

13- 08 

14- 73 
62-74 
28-59 
67-59 
24-07 

6-32 

17-32 

7- 62 

8- 07 

19-13 

10-51 

10-32 

1-67 

6-25 

1-08 

3- 91 
16-98 

4- 12 
8-13 

28-46 

16-07 

40-52 

12-94 

10- 03 

11- 60 

0-21 

0-06 

0-40 

0-25 

0-33 

0-06 

0-22 

0-10 

018- 

0-28 

0-12 

0-18 

0-41 

0-20 

0-41 

0-17 

0-16 

.018 


• The figures for the ogenej tmets inelnde the popnUtion of Goternment and lamindari lands, as fibres for these are not aTsilable leparslelf. 
Piacram in Appendix A Is also a graphic aDswer to question Ho, 1* 
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Question Ko. 2. — Slatcment titotcitiff the areas at j)rcsent trriffofcd in ordinary and famine years ly 
existiny 2[ajor worh, devetoyment of irriyation on them dtiriny last 15 years, and fmiher develop- A. 
mcnl anlictpaled, etc. 


ACTUAL AEEA IKUIGATED. 


Or.piKAnTYEAn 
UOOO.JOOl). 


c 

K 


Acrcp. 


Acres. 


I’AMlKn YEAU. 




c. 

E 




Aere.i. 


»cp 


Acres. 


DEVELOPMENT OF lEEIGATION DURING 
THE LAST 15 TEARS. 


18SG-S7. 


Acres. 


Acres. 


1000-1001. 


Dr.VELOrMENT. 




Acres. 


10 


Acro.s. 


11 


12 


Acres. Acres, 


GcOavail dcIVa systom 
Kistna >. t< • 
Pcncor rircr cana's 
Knmool-CntMapali Canal* . 
Rarer t.ank project 
Ca-ivcry OcUv system . 
Sriraifcnntnm anient system 
Periyar proj'cct . 
Rnsnikttlya project , 


G7«r'?19 

,w.r.vj 

1S0.907 

e.M.r?.'; 
; -JiAtt 
100,1.53 
S'1,201 


l3G,r.27 

2lfi 

12.310 

12,.N!0 

Pi7 

01, *7.1 . 
2 VO I 


1S31-02 


Uy(7-97 
ISOl-Ol 
1320.1000 
If 0203 


31,15.5 

2.1G1 1 ISOO-IPOO 


ra7.7S3 

178.157 

107.OS1 

77.f05 

l.fif" 

7,1?,0?l 

1C,I2G 

Tc’ilS 


01.0(1) 

3;i7 

67C 

P.rfio 

619 

69,CI9 

11,122 

3,181 


r.78,Gf.3 
.312,101 
101,21.5 
23.02G 
(n) 102 
f5G.91 1 

eo.oco 

(5)lS,h23 
-c) 3,508 


31.Gr,0 

SS 

1,073 

050 

1 

00,813 

17.. 557 

11.0. "fl 

075 


07-17110 

.590.7.52 

131,097 

•11,920 
2,811 
851.775 
21,051 
100,158 
8 >, 2)1 


ISO, .527 

95,051 

101,077 

218 

sis.nn 

120 

12,130 

31,752 

10,^77 

12,.530 

20,900 

11,880 

997 

2,379 

990 

93.179 

... 

... 

20,091 

985 

3,101 

31,1.55 

51,535 

19,505 

2,101 

7C,t,9fl 

1,182 


1 

Fnrlbor 

deveU.iimcnt 

nnlicip.ated.t 

Dnty, 1 c., number 
of ncre.s irtigafed 
per cubic fool 
per Bceond. 

Improve- 
meal of 
doty. 

o 

'3 

C9 

O 

a 

.S 

o g 

S3 

C O o 

Ps ;s 

Uj § 9 

o u ki 

^ £ o 

5 o'H.S 

tt « 

*0 ^ eS 
o o M C 

tj*»* CO 

^■SB 

oyBu 

Average for 
ton years. 

Net rcTcnuo realised up to 
date after deducting interest 
charges. 

First crop. 

Second crop. 

First crop. 

Second crop. 

First crop. 

Second crop. 

§1 

S 5: 

S'E 

E e 

iig 

e; o 

t.l 

SB 

.h 2 
•if « 

O P 
t* C> 

^ P. 


13 

14 

15 

16 

17 

IS 

10 . 

20 

21 

22 

23 


Acres. 

Acres, 





Per cent. 

• 




Godavari della system . 

250.000 


118 

23 



IG'63 

2,402 

8-08 

0-95 

40,561,000 

Kistna „ „ . 

C50.000 

111 

105 




O'Otf 

3,583 

4-40 

1-27 

23,429,593 

Pcnncr.'river canals . . 

2'1075Sl 

• •I 

113 

31 



5'S3 

7,030 

401 

ow 

705,378 

Knmool-Cnddnph Canal • , 

■10,500 

... 

45 

14 


*•* 

1717 

Cl 

802 

2 80 

... 

Bamr tank project . , 

2,9.55 

... 

60 



- 4130 

295 

2-55 

1-15 


Canvery delta sjalcm . 

•110,000 

««« 

41 

1 1.57 



11 -ll 

163 

•1-01 

0-48 

24,07.1,437 

Srivaiknntam anient system 

6,711 

... 

03 1 36 



71-01 

(e) 109 

4-56 

1-13 

157,113 

Periyar project , . 

2\000 


17 

8 



Sl'lO 

(d) 

4-2S 

1-07 

... 

Bnahiknlya project . 

40,000 

00,001 


1 - 

... 


2-69 

td) 

1-78 

1-05 

... 


• CnUie.ablo area commanded 300,000 ncroo. 
t Details ore given below. 

(n) This project was brought into operation in 1SS7-68. 

(b) „ „ in l?96-97. 

(c) ,, „ in 1602-03. 

(d) The projects not having fully doTclopcd, theso Cgnrcs have not been filled in, 
(c) Per million cubic foot stored. 


Colonel 
JF. Smart. 



isa 


iJfDIA^'- IBBIfiAiiox commission 


Colonel 2'urtlier - development anticipated in the near future. 

A.W. Smart, ri„;, „» • j u , Acres. Acres. 

Oodavari delta S3'slem — 

In delta (see ilr. Marshall’s answers) . 100,000 
Bjpnmping 


Totai, 


250,000 


Kistna delta system — 

Present ultimate area . . , 700,000 

Area ii-rigated in 1900-1901 (first crop) 59o’o00 

Development anticipated when duly o£ 
water is improved 

By still further improvement in distri- 
butaries another 90,000 acres may 
be expected without reservoir . . 90,000 

With reservoir .... 400,000 

By pumping (Divi) .... 50,000 


110,000 


Total, IfisTSA delta 


650,000 


- Periyar project- • ■ A^fes. Acrei. 

• Ultimate area # • , , 09,761 

Area irrigated in 1900-01 (first crop) lOoiloS. 

The ultimate area is under 
revision. 

The Executive Engineer.Madnra Divi- 
sion, states that by constructing a 
storage resoivoir at the foot of the 
hills at a cost of about 10 lakhs of 
rupees, it will be possible to irrigate 
an additional area of at least . . 20,000 

It is possible tbe same rosull may he arrived at by en- 
largement of tunnol. The whole question requires in- 
vestigation. 

Rnshikulya project— _ Acres. Acres. 

The project has not yet 
fully developed. 

Dliimatearea .... 120,000 

Area irrigated in 1900-01 (first crop) . 80,201 


Lisina reservoir . — It is imposslhle (o say at present what 
may be the areas irrigated in the upland taluks of the dis- 
trict fiom a reservoir. A separate note on the subject will 
be presented to the Commission by Mr. Reid. 

_ . Acres. Acres. 

Benner river canals system — 

Ultimate area .... 165,385 
Area irrigated in 1900-1901 (first crop) 138,997 


Farther development ontioipaled, say 


40,000 


Development anticipated . . . 40,000 

If Tuugabhadr.i water brought into 
Penner and stored . . , 200,000 


Total 

* Kurnool-Cuddapah Canal- 
Present ultimate area (wet) . . 80,000 

largest area irrigated during the last 

10 years (first crop) . , , 77,896 

Development anticipated, say . . 

Chapad project .... 
Maidknr project .... 
Ukkavapalli project • . . 

Velgodo project .... 

If discharge of canal Increased to 
2,000 cusecs, another . . 

Total . 


6,003 

6,000 

600 

2,900 


2,000 

14,500 

30,030 

46,600 


Siiirnool-Cuddapah Canal . — It Is advisable that this 
canal and its distributaries should be developed at on early 
date. For this it will bo necessary to increase the dis- 
cliarging capacity of the canal to, say, 2,600 cusecs passing 
2,000 cnsecs at the Mitakondah cutting, where only 800 
cusecs can now pass. Even if the whole of the 2,000 onsccs 
is not utilised m Gaddajiali it will be of great taIuo in 
Nelloro by discharge over the Adyampalli auicot. 

Acres. Acres. 

Barur lank project — 

Iirigablo area .... 6,796 
Area irrigated in 1900-01 (first crop) , 2,841 


Difference 

(It would ho well to nscci tain 
if dry crop could be irrigated 
under this tank.) 


Cauvery delta system — 

Irrigable area (below Cauvory-Y onnar 
Regulators) acres, 808,312- 
Largest area yet irrigated, 1891-1892, 
acres, 862,178. 

IVilli improved distribution another 
60,COO could bo irrigated . , EO.OOO 

M'itli storage on Cauvery as proposed 300,000 
With storage on Bhavani (in Coimba- 
tore) . « . . • 90,000 


Total 

Srivaikunlnm anient system — 

Present ultimate ntea . . 

Area irrigated in 1900-01 (first crop) 


Dcvclopmcnl anliclpatcd 


(Second crop antioip.ated 60,000.) 

Another storage reservoir is 
_ much wanted. 

Duty , — The improvement of duty is one that requires 
much more study than it has yet received in Madras. 
There is no question that in many areas a great deal more 
26,388 water is used for rice than is necessary. The effects of 
Bupersaturation have not been sufEoicntly observed, and 
experiment ns to the minimum quantities ol water required 
to give the best outturn should he made the subject of 
■ 240,000 experiment on Goverument model forms. 

266,388 Penner river canals system . — Duty at present is 00 

; acres ; may by careful mpagement rise to 75 acres {vide 

answeraby Mr, B. A. Srinivasa Aiynngar), 

Kistna delta system.— Daly at present 60 acres; may 
rise to 90 acres or higher, provided alt channels are properly 
designed and qiontca and no unnecessary high lands arc 
irrigated (oide answers by Mr, iacey). 

The Executive Engineer on special duly, Kistna, states 
that the average duty of the whole system may perlians bo 
improved by degrees to 80 ; but it seems at present unlikely 
that it can be taken much higher. Individual canals may 
have a slightly better duty, but not in any case exceeding 
90 (vide answers by Mr. Howlcy). 

Tbe greatest demand takes place in Jiily and August at 
lime of transphmtation. If areas are blocked out and 
supplied by rotation, tho duty could be very much im- 
proved. 

Periyar project.— Any stalomeni os regards tho duty 
must bo diseountod by tho fact that wo are not at present 
in a position to stale definitely what, wo owe to' the rainfall 
in ]tno irrigated area itself and in tho catchment basin of 
the' tanks wiibin tho irrigated area. Also until tho sea'ou 
1899-1000, Uttlo or no regulation at Thckkady was possible. 

For lSOJ-01 tho duty works out to 7'337 acres per 
million cubic feet stored. If rainfall is taken into oceount, 
tho duty will become 6'6 acres per million oubio feet which 
is n low figuro (vide answers by Mr. Keeling). 

JSxtension of second-crop cuUivahon. Pinner river 
canals. — Second-crop cultivation may extend (t'it/c 
nnswers by Mr. R. A. Srinivasa Aiynngar). Extent not 
giTcn. 

Kistna delta system.— 'No second wet-crop cuUlvalion 
in tbo delta. It is better not to encourage tho a.ime even 
if reservoirs were constructed. Watering rccond dry crop 
may bo cnoournged (oirfe nnswers by Mr. Lacey). 

There is practically no second-crop cultivotien in the dcif.'t 
owing to the rapid decrease in tlio dischsrgo of tho river 
towards tho end of the oaiendnr ye-.ir; and without some 
Acres. Acres, form of stowee work on the rirer, tbero docs not scorn to 
be any po.-sib'dit.v of supplying water for second crop (ri'de 
answers by Mr. llowley). 

Periyar project . — The proportion of first crop to s.-cond 
crop will eventually be 2 to 1 (vide answers by Mr. 
Keeling). 

Caiiocry delta . — When the dtaimge improvemettfs are 
carrica out the extent of second-crop ctiltivslion will ri<c lo 
noarl;' onc-fifth of tho area under fir<t crop. The Kxe;ut"® 
Engineer considers that llie question of the 
jnauure will cITeclnnlly bar furllicr cxtcnjio.u of fttoad crop 
(vide answers hy Mr. 8. A. Bubraiiianj.a Aij'or). ^ - 

Second crop should not be encouraged at the rxf-co''.' oi 
extending rioglo crop in areas commanded and !;o- W 
irrigated, that is, stor.igo water should not bo nAtu le 
27,798 double crop where l.arga urrss unirrig.ilcd can t« 

21,034 brought under irrigation, , . 

In Taujote, diilribulion has bcan much neglK.'?*” ,y " 

distribution of inioor titers rhoald b gradnaiiy reiacicttcj 
— — by the eoDrlrucfioa of irgiiktora, to keep 

0,744 water and by the redaction ol the numbir of ht»di w ti.c 
varisus tc.v:bc.i- 


2.955 


410,000 


» CaUiwble arcs CeottAr.ded (said tjbe) CC.VX-5 acre*. 
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Quest'ios 3. — Sltticmi'ut showing {/ic sitrjilns (Uscfiar^es 0 / (he Godavari River Dowlatsuweh.ui 

Axicur in nitdtons of cubic feet. 


Yexh, 

OovTn-wtsr moshoox. 

Nomil-UfT UOKsOOK. 

Jane. 

July, 


Fflitfmltfr. 

Total. 

OoIuIhT. 

Novoinl'cr. 

DccOmlior. 

Total. 

1 


3 

•i 

r. 



G 

7 

6 

0 

10 

is 7 r 

C 2,.{10 

209,190 

. 152,028 

315, .105 

1 , 100,278 

118,743 

55 , 2.13 


181,790 

187 .S 

»•» 

070,310 

1 , 035,005 


3 . 05 - 1,781 

510,332 

138,263 

49.117 

097,701 

]S 70 

22 S, 11 G 

502,717 

1 , 700,581 


3 , 560,320 

678 , 2.31 

80,101 

13 , 22.1 

077,039 

ISSO 

81 ,G 2 S 

809,290 


852,100 



01,870 

40,051 

400,408 

18 S 1 • 

97,207 


1 , 037,310 

781,317 


432,878 

30 , 3.18 

7,690 

479,825 

1 SS 2 

183,083 

1 , 233,180 


1 . 11 - 1.310 

3 , 252,032 

208,319 

10,800 

10,200 

301,371 

1 SS 3 

BK-IIIIKKB 

1 , 250,572 

1 , 387,505 

1 , 739 . 97.3 

• 1 , 514,733 

700,116 

143,700 

10,401 

029 , 4 u 6 

ISSl 


1 ,M 3 .U 1 S 

1 , 173,913 

1 , 715,218 

1 , 370,030 

029,025 

11,.580 

10,920 

051,631 

18 So 

018,180 

1 , 0 J 7.201 

1 , 128,538 

073,121 


40 ),000 

• 18,051 

28,953 

472,076 

ISSfi . 

105,027 

1 , 875,189 

1 , 189,002 

701.813 

3 , 131 , 0.11 

435,123 

141,605 

02.577 

012,205 

1 SS 7 

109,832 

1 , 032,587 

l, 7 '’r.OM 

1 , 139,033 

. 1 , 011,032 

283.913 

100,219 

20,051 

411,080 

ISSS 

12,887 


922,805 

528,651 


71,872 

34,290 

0,007 

116,109 

1 SS 9 

27,170 

033,795 

1 , 037,252 

l.IC 8 , 2 M 

3 , 100,731 

716,207 

107,123 

10,212 

832,032 

isno 

: 179,585 

l, 20 - 3,903 

1 , 025,5 10 

1 , 0 . 10,078 

• 1 . 058,711 

430,283 

00,103 


499, .111 

IS'Jl 

s - 

• 137,199 

1 , 022,308 

1 , 527,010 

2 . 987,417 

W 1 3 M. 3(1 

• •• 

• •• 

008,980 

1892 

70,207 

501 , 10 / 

l, 13 :i,.r 2 G 

1 , 770.133 

; 3 , 614.053 


185,108 

6,803 

67 t :»,336 

1803 

1 327,821 

• 188,072 

1 , 101.-197 

1 . 9 19,705 

aHUiXikKl 

773,781 

209,000 


1 , 0119,090 

1891 

1 73,721 

OIG.ISO 

908, -193 

1 , 152.512 


482,018 


• •• 

70-',210 

1895 


680,509 

1 , 007.930 

671 ,. 5,57 

; 3 . 205,817 

277,3113 


• •• 

317,007 

1 S 9 G 

133.303 

680,031 

2 , 001 , 88.1 

3 ;> 0,295 

1 3 , 2 I 4..575 


• •• 

• •• 

25 , 01)0 

ISO- 


208,229 

1 , 190,002 

1 , 202,118 

; 2 , 021,851 

^RTnRTil 

01,835 

8,161 

001,018 

1 S 98 

120 .C 23 

879,102 

803,301 

005,301 ! 2 , 627.799 

^■E !f! 1 SI 

30,883 

6,059 

176,538 

1899 


15,513 


170 ..I 5 S 

338,-130 

2,031 

• t# 

• •• 

2,031 

1000 

i 10,163 

i 

• 103,101 

1 , 210,130 

1 , 197,.178 

j 2 . 021,086 

339,180 

27,242 

C, 39 G 

371,821 


Siatcmenl showing (he surplus discharges oj the Kistna River at Hezwada Anicut 

in millions of cubic feel. 


SOcTn*TTj;iT jroysooK, 


Tti#- 

Junr« 

•lalT. j 

ADi,Tl*t. 1 

fcptcrabcr 

Total. 

Octolicr, 

XoTCmbcr. 

December. 

Total, 

1 . 

Z 

' i 

4 

6 

0 

7 

6 

0 

10 

1877 


38,762 


81,786 

95,121 

289,520 

101.063 


23,018 

169,489 

1878 


1,718 

34,071 

168,230 

104,090 

808,709 

122,312 

35,269 

20,301 

177,942 

1879 


23,100 

98,805 

133,698 

76,158 

S31,‘81 

41,222 

24,500 

10,433 

81,156 

1880 

• 



873,010 

376,705 

1,303,924 

278,269 

222,657 

147,001 

648,417 

1881 

• 

20,228 

449,787 

631,981 

279,879 

1,377,875 

390,624 

23,499 

8,256 

428,278 

1883 

• 

613,343 

1,003,311 

001,274 

040,307 

2,818,325 

383,067 

220,633 

76,918 

686,608 

1883 


177,911 

886,980 

644,428 

703,072 

2,312,421 

61,869 

138,457 

20,951 

214,267 

1881 


2,722 

' 498,043 

WJI ) 1 11 

632,716 

1,916,380 

412,016 

181,437 


603,755 

1885 

• 

38, 282 

63,059 

Kail r, 1 il 

660,203 

1,484,912 

689,985 

104,434 

222,157 

1,106,576 

1886 

• 

240,760 

737,391 

776.514 

431,818 

2,180,<182 

642,050 

251,237 

149,098 

1,012,886 

1887 

» 

272,771 

1,622,966 

781,923 

778,702 

3,350,420 

401.637 

212,066 


'077,239 

1888 



1,019,440 

1,102,677 

43,388 

2,882,407 

292,900 

74,708 

36,250 

403,858 

1889 


136,650 



1,037,148 

3,038,060 

1,184,219 

127,063 

66,835 

1,378,107 

1890 


■108,901 

1,317,085 

1,491,193 

394,390 

3,311,569 

217,773 

118,034 

20,896 

356,703 

.1891 


23,458 

497,464 


404,940 

2,177,820 

205,087 

16,106 


310,253 

1892 


260,659 

1,163,057 


1,000,181 

4,071,087 

747,1!- 6 

643,986 

4^404 

1,433,674 

1893 


667,018 

717,104 

1,087,096 

833,099 

3,314,946 

737,318 

124,146 

21,748 

883,212 

1891 


] 11 

1,388,849 

097, u08 

604,800 

2,760,907 

202,618 

167,254 

22.760 

463', 533 

1835 

• 




775,439 

2,120,231 

416,014 

109.188 

18,090 

643,292 

1890 

• 


041,676 

1,291,895 

120,051 

2,260,.114 

43,181 


21,423' 

80,612 

1897 

• 

161,235 

462,838 


488,069 

2,003,665 

439,643 



467,694 

1898 


175,909 

641,259 

1 667,607 

438,213 

1,723,078 

333,480 

69,465 

11.772 

414,717 

1899 



•246,679 


292,722 

730,324 

16,622 

117 


16,739 

1900 


61,898 

733,070 

1 1,020,406 

222,702 

2,041.076 

140,668 

6,407 

... 

146,976 


KoSTir^Birr uonboox. 


Colonel 
jr. Smart. 











































INDIAN- IRRIGATION COMMISSION: 


Oolonei 
A. W, Smart, 


Siaiement stmotng the surjtlns discharges of the Tungabhadra Eiver at Sonkesala ANicbT 

in millions of cubic feet. 


Teih. 

Sonin--ffE6T MomoojT. 

KOBTn-Bi«T irOBSOOS-. 

Jane. 

July. 

August. 

September. 

' Total. 

October, 

Korembcr. 

December, 

Total. 

1 

2 

3 

4 

G 

6 

7 

8 

0 

10 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1880 

1890 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

1898 

1899 

1900 

7;680 

63,354 

9,736 

28, S4S 
72,789 
69,687 
27,426 
43,061 
17,603 
' 12,081 
31.744 
39,837 
17,189 
31,641 
46.376 
88,339 
46,440 
44,123 
27,661 

128,643 
42,163 
237,234 
167,890 
66,737 
' 121,9.52 
136,398 
178,439 
200.294 
1.33,863 
115,033 
90,853 
173,861 
72,6.39 
63,455 
77,323 
195,726 
98,993 
114,480 
98,421 
286,394 

72,970 
91,882 
83,046 
121,524 
135,736 
162,180 
183,480 
87,873 
161,925 
136,427 
115,091 
97,217 
139,119 
82,661 
89,263 
10.5,914 
326,676 
217, 9S0 
148,745 
48,776 
272,896 

39,873 

36,148 

10,920 

211,769 

88,683 

69,625 

83,855 

91,987 

66,695 

216,066 

28,860 

35,082 

123,870 

66,078 

29,8-52 

39,413 

49,147 

169,237 

120,930 

110,007 

99,084 

24.1,486 
, 177,863 
344,554 
610,919 
280,156 
386,205 
416,522 
417,986 
446,3 10 
528,42 ) 
275,997 
235,236 
463,606 
251,115 
199 209 
251,294 
617.925 
674,619 
430,595 
301,32; 
685,035 

•66;025 

33,439 

7,039 

88,384 

47,871 

73,875 

87,983 

67,217 

28,756 

156.6S7 

33,079 

40.043 

52,671 

74,631 

26,726 

60,271 

39,213 

104,733 

136,652 

34,265 

58,451 

45,368 
14.997 
5,365 
41,694 
12,811 
482 
37,440 
49,367 
61,923 
17,620 
70,520 
11,2 5 
15,099 
15,552 
14,725 
17,994 
30,354 
22,560 
66,707 
8,661 
19,896 

14,134 
, 2,070 

157,646 

2,253 

4;654 

16,046 

7,330 

8,713 

8,712 

810 

7,269 

4,313 

1,181 

3 615 
12,015 
10,198 
24,186 

12^093 1 

125,527 

60,606 

12,404 

290,723 

62,965 

74,357 

130,077 

131,630 

101,008 

182,930 

112,311 

63,057 

75,039 

94.496 

42,633 

71,880 

81,613 

137,496 

227,645 

43,926 

90,440 


The Tttogabhadra surplus has bcca dealt with iu a separate note— Appendix B, 
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' Discharge not given In the diagrams. 


The tliree great rivers of this Presidonej- aro the GotJavari, 
UistDa, and Canvery. Tlio snrplus availablo for storatroiin all 
these is voiy great, especially, so in the Godavari and Kistnn. 

Godavari - — The possibility oi oif ending irrigation inibc 
delta proper, under the Godavari anient, is not very great. 
It is said that another 100,000 acres may be orentnally 
brought under irrigation. It is in the upland taluks, wbicn 
occasionally suffer from drought, that part of the great 
surplus available may bo utilised. Two pumping schemes 
on a largo scale have been proposed to irrigate 160,000 acres 
on cither side of tho river above the anicut tvorks. Other 
smaller pumping installations will probably also bo found 
possible higher up the river. An investigation of the upper 
b.isins of the branches of the river will no doubt bring iolight 
sites for storage reservoirs of which we at preecnt know littlo 
or nothing. 'I'lie urea cultivated in the upland taluks was in 
1893-99 acres against acres arable. I am not in a 
position to say anything definite about the Duniagndicro, 
Upper Godavari works, but trust that some use may bo found 
for them and they need not bo abandoned. They cost 70 
lakhs. 

Kistna . — The surplus availablo for slorage on tho Tonga- 
bbadra, a branch of tho Ki-tnn, has been dealt with inn 
separate noto.-t- Deducting ICO.OOO millions cubic feet ns tho 
surplus that may be utilised by storage on that river, we bavo 
still an enormous snrplns available in tho ICistun below tho 
junction of the Tuugabhndro. It is improlnblo that more 
than 809, UOO acres can bo irrigated in the delta proper with- 
out stomge. To incren.«c the are.a of irrigation in the delta 
beyond this figure and to give protective irrigation to tho 
upland taluks, the construction of a largo reservoir.^ mo’t 
probably on tbc main river, must bo lundo tho subject of 
investigation. Jlr. Reid has been recently cccupied oa n 
reconnaissanco of the river above the Bezwndn anicut and 
will submit a notcamidift ing or correcting bis previous nolo 
printed in Mr. Clerk’s report— see page 0. In my opinion 
if a reservoir i.s found feasible, and I see noroa'on against it, 
tho stored water should be utilised in the upper taluks and 
not in the delta proper (savo at tho end of the sea'on ) to 
irrigate dry cron. It would appear from a dr.-ni-n/liclal letter 
recidved from Mr. IJcid th.at he nrdieipates that tho area 
ccminandfd will be neatly 1,000,009 acres in^ the tiluks of 
Scltcrapalle, (iuntur, Na’nrsaradprl, and pofsiblylhc lower 
ii.art of Yinnkonda. The arrount of siit carried hv the river 
ii a great deal more than In the case of the Canvery and the 
ficod and total yearly disch.srgcs are greater, but artfcreiire 
to the slntemoritof rnrplns di-rharge at the lleznaln anient 
shows that tlic referroir may be left practically empty till 
E 'ptcmbrr and be filled dating that month and October of 
each year. If this is found f.aiib’.e, the lilt objAction will he 


fully met, _ Tho quantity (bat should bo stored will depend 
on the cultivated area commanded and tequiring irrigation - 
tlio quantity m.ay be from 40,000 to 60,000 millions cubic 
feet. The sfea cultivated ill tho upland taluks ainonnls to 
acres, and the amble area to acres, 

•UnKfeeji,— The utilisation of the Cauveiy surplus lias 
been dealt with in a separate note, see p.rgo 25 of Mr. 
Clerk’s report. 

Hie following is an cxlracl from a fuither note on the 
Cauvoiy-Bhavani disenssion just placed before Gorrm- 
ment : — 

"4. Tlie eventual docieien (o be arrived at Is of great 
import and any wrong decision now will have far-reaching 
consequences. 

"6. Tho following is a summary of what I.s claimed for 
the two reservoirs ; — 

Jihavani reservoir . — Partial protection to the old 
in-igstion ; some inerca'e of double crop, and 90, COO arm 
new wet ciilUiation on the border of the delta, principally 
in Maiinargudi taluk where protcition against drtinght is 
hardly required. 

Cauveri) reservoir , — Full protection to the old irtlga- 
tion ; some increase of douhhj crop, and 90,000 acres new 
wet cultivation on the border of the delta, priiicipsUy in 
SInnnnrgiidi taluk whoro proter'inn agnitist drought I» 
hardly required ; in addition 140,000 acres ncir wet culti- 
vation, principally in Fatuk’uotUi taluk which badly nerd* 
protection against drought, ff, as hni Iiocn ruggc-stcd to 
Mr* Iligham and will he placed form.illy before tlir Com- 
mission, the capacitj’ of the rcsovoir is incna'c-i from 
30,000 to I'hOOO millions cubic fret, an ndditional area may 
be irrigated in lower Salem and [lo'sibly in Coimlatf.re, 
both of which need prolrcticn ng.ainst drought. 

“ C. The following is a saiiiranry of "bat may be Bwai- 
jilifhcd if rei^ervaits on the Inn river* aro conrlructed iimi 
tho irrigation nr.dor tbeui ettifiiied to the legitimate ephetf 
of each : — 

JJ/.nrani reservoir. — 100,000 aerei in Coimlatorc wl.'.'h 
badly needs protection from drought. 

C'aurrry retervdr . — As before. 

”7. It recrr.s to me that the eventusl quMtloo f'r 
Government to deride i* wi.ctlicr it it better (w! f n the »!|S 
obicctiuti bts Iveu O.aatly mrt and crerfeme) to bufid * rtfrf 
Toir on the BhaT.-.ni_»ib’.eh will alTord »tr!ir.ir,u!:ro pin'erlks 
against drought to tV.o ttelvtian of the Ctavery, tJ trlfO.xr 
ti e Canvery rrs.-itoir *bc.-KM b* cer’truevj to de ah' t’ -’t 
the Ill.svf.nl tt lervoir can do and ia ejlllta-. protict s 
area of country frem drough!. 
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"‘8. If tlio latter sclicmo is ndoptcili tlioro is (hn nclditional 
ndvniitngo ilint llic lilinvnni will still bo avnilnblo to per- 
form its lc;:itimnto fnnoiion of the protection to the district 
through which it flows. 

"0. It maybe s.aid tlml if both may bo nlllmately con- 
ttuoted, there is no renson why tl)o BImv.iiii olioiild not ho 
at (.nee eonttriictcd for Taiijnro and aflorwauls transferred 
for use in Coimb, store when the Cnuvery work has been 
made. Unfortunately it is probable that a reservoir for 
t'oimhalore should ho higher up the valley to bring the 
Water on to the Coiinbatoro plain. In any case such a 
large reservoir wonld cot he reijnired," 

Jliiior rivers. 

The rivem of the second order are the Penner, I’nlar, 
Ponniar, and Vellar. tYithonl storage, on account of their 
capricious nature, there is iio possibility of nny great in- 
crease of irrigatien by direct supply. 

2V;incr. — As stated in my note on tbc Tungabliadfa, 
tbo possibilities of irrigation in Hellore, Ananlapiir, and 
Cuddap.ali "ill bo very greatly improved by bringing in 
Tungabbadra water in adequate quantity. The basin of 
this river and Us tributaries must ho tnlly investigated for 
tnitablo sites for reservoirs. In Nollore the area of new 
irrigation ibat may bo commanded on botii sides of the 
liver, if the anient (or reservoir) is located at Somasila, will 
ho.nc.arly 200,000 acres. If it is found feasible to place the 


anient higher up the river and to take a channel on the 
south side through a gap in the hills running north and 
south, the nio.r oommaiidcd will bo considerably increased. 

J?alar . — The iriigatiou nndor this river is most \in- 
certain_ and is not in a' satisfactory state. The largo in- 
crease in iho iinnihor of supnloniontal wells proves (his. 
Sir Aitlinr Colton proposed that Tnng.ablindra water, by 
storage in one of the hranclns, should ho brought through 
Jlysnre Iciritovy into the basin of the Pabir ; wUcthor this 
proposal is feasiblu nnd, if feasible, what the cost would bo, 
is unknown. 

Ponnmr. — Some recent investigation would load to tbo 
belief llial a storage rc.scrvoir may bo bnilt above the Tirnk- 
koyilur nniciit for irrigation in the Tiruvnnnamalai tnlnk 
of South Arcot. Its capacity may possibly* bo fi om 6,000 
to 10,000 millinns onbic feet ; in order, however, not to in- 
terfere with irrigation rights midcr tbo olianiuds taken off 
tbo river below tlic anient a second nnd lower anient will bo 
found ncccssiry. 

VcIlar . — Very little is known of tiio upper basin of 
Ibis river, c.specially wbero it pasac.s tbrongh the Trioliino- 
poly taluk. The recent improvement of the lower nniout 
on the Colcroon gives the power of greatly increasing tbo 
supply of the river at tbo Sbntintopo anient by filling nnd 
p.assing water through llic Veernnam t.ank. This fact will 
have to bo considered wboii investigation is taken up. 


QtJi.S7ioK d. — Stttlancni slioiciug t7ic irrigation capacity in eacit district oj minor tcorlcs for w?nc^ 
Capital and Itcvcnuc Jcecnnts are Ircpf, lialiUty of these worhs to fail in seasons of drought, average 
gross revenue and cost of maintenance per acre irrigated. 
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180S-90 

4,457 

1891-92 

3,392 

1-98 

0 20 

Pelaiidorai anient . • 

South Arcot 


0,046 

1899-00 

9;8Ddf 

1891-93 

7,620 

3-72 

1-77 

Vrlddhachalam anient . 

Do. 


4,491 

18!l8-99 

0,592 

1891-92 

5,724 

3-91 

1-18 

Mebamattur do. . 

Do. 


2.724 

1897-98 

.8,910 

1891-92 

2,698 

20,330 

4-23 

2-89 

Sbatiatope do. . 

Do. 


25,004 

1897-98 

28,982 

1000-01 

4’35 

0-67 

Tirukkoyilur. do. . 

Do. 


27,087 

1893-94 

•23,182 

1899-00 

21,207 

4-60 

0-81 

Lower Coleroon do. . 

( Do. 

1 Tanjoro 
Tinnevolly 

j 

72.914 

1897-98 

107,282 

- 1809-00 

94,216 

4-09 

0-40 

Mnrudnr do. . . 


17,920 

1900-01 

17,230 

1892-93 

14,829 

10-84 

102 


yo/#.— Fiffurcf under Irrlgatlog capacity taken from Administration Eeport aro not worth muchi 


"We hare often so much difHonlty in getting funds for 
these minor projects that it wonld be advisable to constrnofc 
some at least of them under loan funds. 

The following statement (a) gives the projects for now 
works nndcr class II worts at presont contemplatod. State- 
ment Ih) Biims up the possibilities of extension of irrigation 
in each district as known at present, under questions 2, 3, 


nnd 4. It should not bo taken as indicating the limit, ns, 
no doubt, investigation will bring to light further possibi- 
lities, If Tungabiiadra surplus is brought into the 
Ponniar, irrigation of a largo area of dry crop in tbo 
districts of Anantapar and Quddapab will become possible, 
IVliat this area may bo must bo ascertained by investigation ; 
the area that may be commanded is at present unknown. 

rp 


Qoloncy 
A. W.Smart, 
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1X1)1417 IRTvIGATION COMJIISSIOX: 




iniUioM of 


TEiS. 


1879 

1880 
1881 
1882 

1883 

1884 
1883 
1880 
1887 
18S8 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 


Sorzn-vrcsr uorfoo-T. 



Jane. 

Jnlv. 

August. 

September, 


2 

3 

4 

5 


157 

10,783 

640 

3,021 


• •• 


2,573 

1,036 


... 

... 

506 

2,221 


117 

338 

5,592 

2,868 


» 

67 

2,328 

629 


290 


.. 

45 


830 

181 

10? 

2,258 


* 

# 

# 

« 


606 

293 

1,.502 

746 


481 

105 

1.577 

2,075 



8,095 

1,339 

2,848 


799 

42 

1,553 

929 


109 

... 

... 

579 


... 

710 

2,329 

12 


78G 

196 

904 

817 

• 

• • - 

• •• 

1,248 

851 


243 

• «. 

.3,103 

14,826 


128 

5 

94 

5,718 


20 

*•* 

163 

8,0S4 

• 

#•* 

42 

278 

610 

• 

... 

58 

... 

786 

• 

251 

921 

2G0 

8,077 


Tol«l. 


14,501 

3,009 

2.727 

8,916 

3,014 

335 

3,870 

3,047 

4,S3H 

12,332 

3,323 

088 

3,0.51 

2,702 

2,099 

18,177 

6,915 

8,207 

830 

844 

4,609. 


KolTH.Iifl XOXSOOy, 


OclolEr. 


2,762 

8.CP7 

2,401 

1,268 

7,930 

726 


1,216 
4,329 
4,9 CS 
2,970 
0,889 
],9t0 
7,263 
342 
20.819 
3.035 
9,333 
4,113 
1,903 
948 


NoTCDibrr. I Dc«rnb^r.| TctjJ. 


808 

32.024 

2,721 

11,910 

10.211 

33,(184 


22.437 

9,780 

8,909 I 
2,464 I 

29,203 
2.970 
14,344 
0,700 
1,200 
S3, OSS I 
185 
SS4 


13.807 

1,073 

2,1.49 

2,472 

38,800 


13,974 

9.403 

7SS 


10 


3,020 

64,528 

0,255 

16,323 

20,013 

08,025 


37,027 
23,512 
6,756 
11,925 
10 ,.'. 12 
l.GOC 
43,202 
3,937 
56,052 
21,257 
10,517 
39,077 
2,03,1 
3,179 


• Dischsrjc not given in Ihe illsgrams. 


The three greet rivers of this Presidency nre the GodaTari, 
Kistna, and Canvery. The snrplns available for storagojin all 
those is very great, especially, so in tho Godavari and Kistnn. 

Godavari . — The possibility of oitcnding irrigation in the 
delta proper, under tho Godavari anient, is not very great. 
It is said tlmt another 100,000 acres may he eventually 
hrouglit under irrigation. It is in the upland t.aluks, which 
occasionally suffer from drought, that part of the great 
snrplns availnhlo may bo utilisod. Two pumping fchemes 
on a largo scale have been proposed to irrigate 160,000 acres 
on cither side of tho river above the anient works. Other 
smaller pumping installations will probably also bo found 
possible higher up the river. An investigation of tho upper 
basins of the brandies of the river will nodonht bring iohght 
sito.s for storage reservoirs of wbicli wo at present know liltlo 
or nothing, 'i'he area cultivated in the upland taluks was in 
1893-99 acres against acres arable. I am not in a 
position to say anything defuiite about tho Duningndicm, 
Upper Godavari works, but trust that some use may bo found 
for thorn and they need not ho nb.atidoncd. They cost 70 
lakhs. 

Jtitlna. — Tiie snimlas available for storage on tho Tonga- 
bhadro, a branch of the Ki«lna, has been dealt with in a 
separate notc.f Deducting 100,000 millions cubic feet ns tho 
surplus that may be utilised by storage on tliat river, wo have 
still an enormous snrplns available in tbo Khdiia below tho 
junction of tho Tuugahhadin. It i.s improl ablo that more 
llinn 809, UOO acres ran bo irrigated in tho delta proper with- 
out storage. To increase the ar.-a of irrigation in the della 
heyoud this figure and to give protective irrigation to the 
upland taluks, tho constroclion of a largo Tcsorroir,^ most 
probably on tho main river, must bo iimdo the nibject of 
Jiivtstigation. Jfr. Reid has been recently creupied oa a 
rccoiiniiisrauco of the river abuvo tlio Rezwnda anicut and 
will submit a notontaplif; ing or correcting bis previous noto 
printed in Mr. Clerk’s report— »ce page C. In my opiniou 
If a reservoir is funnd feasible, and I >co no reason aminst it, 
ti.o stored water should be ntiliscd in Iho upper taluks and 
not in the delta proper (save at tbe end of the sfa-on) to 
irrigate dry crop. It would appear from a drsni-ollici.al letter 
received from Mr. Reid that ho ni.ficfpates that the nr,.a 
commanded will be nearly 1,000,00) acre. a in_ the t rluks of 
Scttcnapalle, (iunlur, N.ains.araoprt, and prrslblythe Jotrer 
p.art of Vinukonda. The atcountof sill enrried hy Iherivrr 
it a great deal more than in the case of the Cauverr and the 
Cood and total jcatly diieharges nre greater, but a reference 
tn the statement of surplus discharge at the Heapada anient 
shows that the rcserreir may be left praciically empty till 
September and be filled during that memth and October of 

each vear. If this i« fennd fmjible, the lilt ebje-rii-’a will be 


fully met. _ Tho quantity that should bo ston’d will depend 
on tbo ciiUivntcd nre.a commanded and requiring irri<-Blion - 
the quantity m,ay he from 40,000 to 00,000 millions ciihio 
feet. The sfea cultivated in the upland taluks amonnls to 
acres, and tbo arable area to .acres, 

•CnKfcry.— The utilisation of the Canvciy snrpliis Jis.s 
been dealt with in a separate note, see page 25 of .'It. 
Clerk’s report. 

Tho following is an cilmct from a further note on tlie 
Cauvciy-Bliavaui disenssion just placed before Goveni- 
ment : — 

“4. Tlio ovcntnal decision to be nriived at is of great 
import and any wrong decision now will bare far-rmehliig 
consequences. 

“6, Tbo following is a summary of what la claimed for 
tho two reservoirs : — 

Bhavani reservoir . — Partial protection to the old 
in-ig.ition ; some inorcare of double crop, and 90,000 acrei 
new wet cnlUiation on tbo border of the delta, principally 
in Mniinargiidi Inluk where protcition againit oronght is 
hardly required. 

Caufcryr wriToiV.— Full protcclinn to the old irriga- 
tion ; same iiicreajo of dquhlo crop, and 00,000 acres uew 
Wet cultivnlinn on tho border of the delta, priiiripaUf In 
Mannergiidi Inlnk where proteriinn again.'it drought !» 
hardly required ; in addition M'hOOO acres uew wet culti- 
vation, piiiii-Ipally in Patukkoltni taluk which Iwdly r.onis 
protection ngaiiist drought. If. ns has been luggestrd to 
Mr- lligliam Bud will bo placed formally before tiie C.rm- 
roission, the mp.acity of the tescivoir i« inctra'cd from 
30,000 to 'f’lOOO millions cubic feet, an nddlfioral area mar 
be irrigated in lower Salem and jv)‘«ili!y in Coiiiila'.ore, 
both of which need prolrcticn pgaiiKt rlrmight, 

“C. Tlic following )i a sammsry r.f nlat msyhesrefli.!- 
plifhcd if rerervoirs on the two. rivers are roartrattrd end 
tho irrigation ntider them Ci.nfined to the ifgitimate lyhcrv 
of each 

Jriiiirorii reseiTolr. — 100,000 anei in Coimbatore »l,k-b 
Is'lly r.eedi protection from dronglit. 

Cautery' reterriir.~At before. 

•‘7. U recnis to me list the ivetitusl f.-r 

Government to dreiJe is wl rfher it is better (Kl.eti l! .* <nt 
objection lias b-etr hnsllT mi-t .and ovettome) tijl'ini a r.'-'yr- 
Tcirrntbc Uhav.ani which will BtTcrd amitiiran.'a pjot-gt-rB 
againsl drtiighl te ti.o cre.'wri'c* of t! c Cauwry. r " vUtt-'V 
the Caevrry rrservi ir ♦hwld be e*.'!<trt;'';e..i ji; do a'd thtt 
the lii.atsnl rtJ'rTeir r.an do end in a.tJiilcci prstreta isrgs 
.arta of country from dteoghr. 


t Tile Ayp^adit D 




Colonel, 
i.W. Smnrt, 


18S INDIAN IRRIGAT/ON COMMISSION : 

(n) Lt^t of projects fur new worh under « Class 77 Minor IForh and N avkation for wMcJt 

j 7j 1. ^ 


Ditftrlct. 

Kamo of work. 

Probable 
fttnount of 
cstiQmto. 

Probiblo 

iiyaVal. 

Probable 
incrcasQ of 
revenut. 


Projects examined. 

Bs. 

Acres. 

Hst 

Kistnn . 

Jang.imnhostvarnpiirnm tanl 
project. 

77:203 

800 

2,430 


Boddalavagu project 

... 

3,600 

... 


Atmaknr project 

68,100 

i,m 

0,800 

Nelloro . 

flajipui'fira project . . 

3,01,000 

2,900 

9,180 


Machavaram-Mopad reservoir 

6,20,000 

4,0‘0 

17,400 I 


Ponnalur tank project 

1,54,000 

1,000 



Restoring Yorur tank . • 

48,400 

1,23G 

' 3,443’ ^ 

Kurn'o! 

Thokapalli project . 

6,82,000 

6,000 . 

24,800 IS 

Anantapur 

Hindnpur project . 

2,00,000 




Projects partly investigated 
and not yet taken up. 

' 



Ganjam • 

Minor projects . . . 

... 

60,000 

... 

Vizttgapatam - 

Constrncting an anient across 
Nagavalli river. 

2,50,000 

16,0.0 

8G,5C0 A 


Beservoir on a lar/p stream 
which passes _Tuiiv in the 
Godavari district but drains 
the southern portion of the 
Tizagapatam district. . 

Irrigation in the Rekapalli v^aluk 
from the Saveri or iis tribu- 
taries. ^ 



I 

£ 

t 

1 

Golavavi 

... 

, 14,000 

f 

i 

i 

• 

Project for utilizing the sni plusv 
of the Saveri and the Godaviiri\ 
Project for a reservoir on the 
Yelleru. 

M aliadevapnram tank in Eha> 
draohalam taluk. 

\ 

\ . 

2,0C0 

9,000 Tl 

t 

Kistna . 

Gnndlakamma reservoir project 
(rougli estimate). 

13,79,'. 000 

\ 

20,030 

1,22,600 A 

t 

e 

] 



C i 

\\ 


i 

r 

0 


lihrngabanda tank project 

95,200 1 

1,500 

... A 

e 

e 


• Eejubks. 


Sanctioned in G. 0., No. 1077- 
I., dated 22nd ■ December 
1000. A not return of 3;21 
per cent, on the total dij’ect 
and indiieot obarges is anti- 
cipated. 

Estimates are said to be 
• under preparation in the 
office of the Esecutive En- 
gineer, Kistna Norfhom 
Division. It is estimated to 
-give a return' of 1’94 per 
cent, on total capital outlay. 
Esfimafe is under ciiecfc in 
tlio office of the Chief En- 
gineer for Irrigation. 
3.anctioned in G. 0., No. 376- 
I., dated 3rd May 1901. A 
return of 3 per cent, on the 
total outlay is anticipated. 
Jstimato under scrutiny in 
the office of the Chief En- 
gineer for Irrigation. A 
return of 2, per cent, on the 
total capital outlay is anti- 
cipated. 

pated return is 2’27 per 
cout. Sanctioned in G. 0., 
No. G09-I., dated 20th July 
1900. 

ite under check in the 
office of the Chief Engineer 
for Irrigation. 

Estimate with Assistant Chief . 
Engineer for_ irrigation, 
Tank llestoration Scheme. 

A trench is being excavated 
at site of dam to ascertain 
the nature of the rook. 


capital cost is autioi- 


return of OJ percent, is 
■ ‘pated. Proliminaiy 
;tes made. Channels 
to he realigned. Esr 
;s for dam have to ho 
and details ircrA'cd ' 



S.rl:l 


SIUiKCTKI) IJVinKN’CK. 


j.'jO 


(a) Jiifl of ji'oi’ohfor unr irorh tnulcr " Clim II ^fiiwr Works and Kavipnitou for to/iic/i Gajnial 
and JlrtYimr .Icronrds arc Irjd ’* cj-amincd and tinder contcinjdohoii — con(<l. 


i-. 

Piilritt. 

Kasft rf vetk. 

Artutiiiu o( 

VfoliiVlp 

llK-ffStf of 
rfvfii«p. 



Projerlt jr^rll^' iiiveidpafet} 
and not pet taken lyi — could. 

Rs. 

Acres. 

lbs. 

•' 1 

Kiilnn . 

Mol.av.ign project . . 

2,01, Olio 

2,50') 

... 

bl 

Nolle re . . 

I’eserrolr ne.ir Mailnvcnm 
Mop.ad refcrvoir . • 

6.P2.(XI.1 

c.tn 1 

P.f'OO 

... 



Supply ebannel to KftV.ali laiil; . 
Oandipnlein project 

*2,0\000 

6,00,1 

6,000 



\ 

t 

M.abrrrn voir . • 

... 

1,200 

... 

I 

'■ 

} 

nejerrolr* on the Iv.andalcrn . 
Itcscrvoir on the Neicllft Vegn 
near Clierlop.ilU. 

Snpply ebannel to Anaiin* 
ftimtidinm ftnd Anantanga- 
ram tanla- 

lloierroir on llie Kollefu 

Eoadaid lanl; ... 

EongaiDr J.a.nalararam project 
I'anagcxln project , . 

4* • 

• 44 

4*4 

• 4 4 

444 

• 44 

7,5iM) 

600 

20,00'') 

4,600 

70s") 

1,000 

... 

b 

Cuddnp.-ib . 

Vernnla tint 

02,620 

1 

... 



Vcmpalli t.ank . . . 

Kniieliniamma tank . , 

Itodn project . . . 

Derigalta project . . • 


POO 

•122 

1 ooio 
•177.'! 

... 

... 

1 

Kurnocl . 

Ilindri project . . . 

... 

7,600 

... 

s 

Bollary 

Kobirtaok . . . . 

CiandntK.rnrnag.alialli project • 
lycribatli project . . 

I'rc posed site for n t.anl; on tbo 
Cldtinn Ilngnri at Jlngari 
Botnninnnbalii. 

Propo-td rite for a l.ani; on ft 
etream nctir ll.ad.agalli. 

r.t.so') 

l,0O,tO'l 

6i>,000 

650 

600 

COO 

2,200 

:t,0'0 

2,100 

.*» 

... 

Q 

Anantapur 

Roddain project . 

Restoring nnd improving lire 
Vellnniir tnrik arilb n pro- 
poMil supply ebannel from 
the Ciiitr.ivati. 

Reservoir bftrveen Togarkimta 
nnd Banooknin. 

A tank in I'cravali minor basin. 
Upper Ponner river basin. 

1, 2.1.^100 
1,76,0.0 

c,co,o:o 

70,000 

6I)0 

1,U0 

6,000 

C(0 

.2.1,900 
.0 IVO 1 

t 

10 

Cbinglopnt . 

Project for improving tbo snp- 
jily to Ultrnracrur nnd Eda- 
mticlii lank. 

Enlarging Sladuranlalcnm lank 

.2,09,320 

c ,000 1 

f 

1 

... / 

... 1 

i 

... 1 

11 

Soutb Aicot 

Tolndur nnient project . ; 

Pftbnmbadi nnicnt project 

/a..t li:l, 

... 

, ... j 

) - / 

/ rr% .\ \.i i 

... / 

> 


licuicct. 


It is slnlcd to be ft promisinR 
project. 

A proinijins project. 

A rcliirn of 3'70 per coni, is 
nniicipntctl. 

• Proliminnrj- esHintvle. Tlio 
Spccin) Superintending En- 
gineer rintes tlint tlio pro- 
ject is ft good one. 

Tbe Specml Superintending 
Engineer reports tliat llii* 
Is nn excellent nnd a very 
promising project. 


Kineclcd to pay ft retn'm of 
Sj per cent, on ontlsy. 
S.inctioned in G. O.. Eo. 
761*1., dsled dth October 
JPOI. 


! 


mihk'f ..I 

e'fi* 


Colonel 
A.W H'marf. 



I'lO INDIAI^ IRBIGaTIOX COilMlSSlOIf : 

loUntl (a) of projects for new w oris under “ Glass II Minor JForh and Navigation for w liich Camfat 

I V.Sm art. and Beveime Jcc-mnts ore Icept ” examined and under contemplation — aoueld. 


Name of work. 


Pr >bablo 
. amoimt of 
estimate. 


Probable 

ayakai. 


Probable 
increase of 
roTenac. 


l?rojects partly investigated 
I and not pet taien tyj— conoid. 

Coimbatore— Mnlhikulam pioi'ect . . 

conid. 


13,00, COO 


14 Tricliinopoly 


16 lladnra 


16 Tinnevelly 


Walayar project . 

Eeservoirs on the Aliyar and 
Uppar. 

Reservoir acroBS the Kulittalai 
Ratnvari. 

Supply channel from the Agen- 
da Cauvery. 

Kadnvai project . . • 

Ladapuram proj’ct 
A channel from the Cauvery 
Ponneri project 

Porandalar project . . 


13,0),000 


Irrigation from Vipar 

Do. from Nambiar . 1,87,000 

Reforming Sivalaperi and . 
Parakramapandian tanks. I 


The project is, however, largely 
dependent on the decision 
which is tn ho arrived at 
with reg.ird to the RJiavani 
reBeryoir. If it is derided 
to utilize that reservoir to 
supplement the supply to 
Tanjore, the lluthikulara 
scheme should be abandoned. 


The scheme is likely to retnin 
a revenue that would cover 
the interest on the capital 
outlay. 


(b) Statement showing the anticipated extension of irrigation in each district. 



Name of projeel. 


Probable 
cztcQ^iou of 
irrigation. 


Acres. 

40.000 

60.000 


Vizagapatam 


Godavari 


{ Rushikulya project 

Minor projects 

f Aniout across Nagavalli river . . . * 16,000 

■< Reservoir one large stream draining the southern Not known. 
(. portion of the district. 


Ncllore 


Irrigation in the Rokapalle lalek . 

Project for utilizing the surplus of the Saveri 
and the Godavari. 

•{ Project for a reservoir on the yellcru 

By pumping ...... 

I In delta ....... 

P Mahaierapuram tank in Bhadraabalani laluk . 

Jaugamaheswarapuram project 
Gundlakamma reservoir project . 
Bhrugabauda tank project .... 

Boddalavagu project 

Mellav.agu project . . . . . 

Atmakdru project ..... 
Divi pumping project ..... 
(With reservoir) Kistna .... 
Delta (by improvement of duly, etc.) 

" Reservoir near Mailuvemm (Pallikonda rcser- 
voir). 

Hajipni-am project 

ilakerru project _ . . . . • 

hlopad reservoir project 
ilachaveram-Mopad reservoir 

Supply channel to Ilavali tank ... 
Gandipalem tank project .... 

, An.nroasamndrain mnk .... 

Anantas.egaram tank . . . . 

Site on the Ncrall.i V.igu nc.ar Clicrlop.alli 
Ivondapai tank project ..... 
Pounalnr „ ■ . • . . . 

Reservoirs on the Kandaleru . . ' . 

Penner river canals system . . ... 

i. Tnngahhadra reservoir ... 


Clicrlop.alli 


14.000 
Not known. 

Do. 

160.000 

11 ) 0,000 

3,000 

800 

20.000 
1,600 
3,500 
2,600 
1,170 

60,000 

400.000 

200.000 


2,900 

3,200 

8,000 

6,000 

5.000 

6.001 

600 

Not known. 
Do. 
4,500 
1,000 
7,600 
20.3S8 
2 10,000 



266,000 


670,470 


Sanctioned in 
G. O., No. 
1077- J„ dated 
22nd Ileccm- 
ber 1900. 


Will depend on 
areas com- 
inauded. 











SfiMCTED EVIDENClS. 


(b) Statement showing the antivijmtecl extension of irrigation in each district — contd. 


Kftme ot project. 


Prolmblc Total 

extension ot extension for 

irrigation, each district. 


Colonel 

A.W.Smart, 


C Cuddajitili 


Clmpad project . 
Ukkayapalli project 
Vomiila tank 
Vempalli tank 
^ Kanchalamma tank 
Itodn project 
Dorigalln project 
.Maidkur project . 

^ Development under canal 


7 Kurnool 


( Thokap.alli project 
j Hindri project . . 

■ 1 Velgode project . 

V. Development under canal 


Acres. 

6,000 

600 

46(1 

800 

422 

l.OilO 

4 , 77 .^ 

ooco 

*16,000 


8 Bellary 


0 Anantapur 


10 Cliingleput 


! I. Scliemes investigated and 
estimated for. 

II. Scliemes investigated but! 
not estimated for. 
III. Schemes under contem- 
plation. 

Proposed site for a tank on tho Chinna Hagari 
at Hagari Boinmanalialli. 

Proposed site for a tank on a stream of some 
size near Kadagalli. 

Tungahhadra reservoir .... 


Roddam project 

Hindupur project .... 

To construct an anient across the Penner at 
Thimtnapnram village. 

e Schemes investigated and 
Minor sohoraes \ o.'ti(natcd for. 
in three parts. 1 Schemes under investigation . 
L L Do. contemplation 

f Project for improving tho supply to Ulramerur 
s and Edamuohi tanks. 

C Madurantakam tank .... 


80,000 (rioe)t 
60D 

Net knoivn. 
Do 


11 North Aroot , Extension of Poinoy anient system 

f* By increased storage as detailed below 


Not given. 
Not known 


12 South Arcot 


13 Salem 


14 Coimbatore 


15 Tanj ore 


16 I Trichihopoly 


17 Madura 


18 Tinnovelly 


Toludur anient prpjeot . J8,000acres. 

A new reservoir at' Kilsernvni Not known. 
Pakamhadi anient project . 7,600 acres, 

j Kalur Ifalinganeri tank . Not given. 

' Culroyen Hills reservoir . Do. 

Kesei-voir near Kallakimichi Do. 

By increased supply from 
Lower Colevoon aniout .... 
. Storage on Upper Ponniar .... 

f Krishnagiri reservoir . . 

I Vaniar project ...... 

J Budatalab tank ...... 

I Gudamalai resoiToir . . . • . 

i Thimmapuram tank ..... 

I Barur tank project ..... 

( Bhavani reseiToiv ..... 

I Amaravati reservoir ..... 

.-{ Mutliukulam project ..... 

I Walayav project ...... 

L Eeservoirs on.Aliyar and Uppar . . . 

( Cauvery reservoir schema .... 

. ■< A possible channel from the Cauvery to supply 
(. tanks in South Tanjore. 

f Eeservoir across the Kulittalai ICatuvari. 

I Supply channel from tho Akhanda Cauvery 
If aduvai project .' . . . . 

I Ladapuram project ..... 
L Pouneri project ...... 

f Porandalur project ..... 

■ \ Periyar project ...... 

I" Irrigation from Vaipnv .... 

I Do. Nnmhiar .... 

Eoforming Sivalaperi tank .... 
( Do. Parakramapandian (auk 
L Srivaikuntaui auicut 


100,000 
18,800 
8,000 
Not known. 
Do. 

300,000 

50,000 


1,000 
3,000 
Not given. 
Do. ' 
50,000 


Not known. 
2,000 
200 
200 
6,741 


Not known. 


120,800 


.StO.OOO 


Sanctioned in 
G. 0., No. 
376-I., dated 
3rd May 3901. 


* If discharge 
through the 
Mitakon d a h 
cutting is 

largely in- 

creased. 


tAlso 600,000 
aoras dry 
protected. 


A 10,000 mil- 
lions reservoir 
should give a 
duty of 

IOO,COO acres. 


9,141 


Colonel 
.TF.Smarl, 
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Statement slewing 


iKDIAN iBBIGAtlOS COJIMISSIOK i 

the prycefs sanctioned under Class II Minor Works and Navigation for ,ehkh Canitat 
and Revenue Accounts are keot httf, stnf r„,. < ^ ■! l^opuat 


Projects. 

Districts. 

' Amount of 
estimate 
(direct and 
indirect 
chargos). 

Area to bo 
irrigated. 

Anticipated 

return. 

Authority. 

1 

2 

3 

1 

4 

5 

c 

J angamabeswarapuram 
tank .... 

Kistna 

Rs. 

77,200 

Acres. 

300 ! 

3-21 

G. 0., Ko. 1077-1., dated 22nd December 

Ponnalur tank • 

Kellore 

1,54,000 

1,000 

2-27 

1900. 

G. 0., No. 609-1., dated 20tli July 1900.. 

Hajipuram tank 

Do. 

3,04,000 

2,900 

S-OO 

>, „ 375-1., dated 3rd Jlay 1901. 

New tank at Yemula 

Cuddapali . 

02,590 

404 

3-50 

In G. 0., No. 453-1., dated 12th Mnv 


J 

1 

I 



1900, this work was sanctioned under 
Class IV, other minor works, for which 
neither capital nor revenue nor indi- 
-r-idual accounts are kept, in charge of 
Pnblic IVorks Dmiartraont, but it was 
in G.O., No. 751-1., dated 4th October 

1901, rc.sanctioned under Class II. 


Question 5. — Iltnor works for which neither Ca2ntal nor Revenue Jceonn/s arc maintained. 




Classes III and IV (ti) 








WOJIKS IK CHAEOE OP 
PoLLio Wouks 

CEATlOB Op'KeTEXUB 

AtECAGB ros TUB LAST f 

0 TfiBI. 

Ateraijc Tank 

Elitricls. 


DEPAETilKltT. 






Itestoratlon 









SrhcTT.e 









Etpefidlttire 
f fricarrcd 
(ordinary). 

cxpendllutf. 



Knmlicr 
of TTorks. 

JLynkat. 

Xnmbcr 
of works. 

Ajslaf. 

Area eharjred 
as irrigntet). 

-Rercnae 

ilerlred. 




■1 

Acres. 


Acres. 

Acres. 

Its. 

Its. 

Its, 

Ganjam . 



44,494 

2,482 

60,754 

172,091 

2,30,504 

40,376 

.. 

Vizagapatam 



54,320 

1,273 

57,726 

78,078 

1,77,620 

80,399 

14,003 

Godaraii . 

* 


45,203 

1,243 

61,191 

89,760 

1.39,716 

52,280 

10,899 

Kistna 

• 

61 

16,870 

332 

27,290 

36,618 


42,902 

18,223 

Nelloro 

• 

187 

74,679 

304 

36,293 

122,098 

4,09,181 

1,12,938 

88,588 ■ 

Cnddapah 

« 

111 

56,009 

2,453 

153,581 

105,011 

6,70,366 

1,59,1.10 

76,752 

6,292 

Kurnool •, 

• 

73 

20,572 

310 

31,473 

47,083 

21,109 

29,830 

Uollary . 
Anantapnr 

• 

* 

1 164 J 

86,000 

61,243 

1 

22,714 

84,340 

1 104,488 

0,21,461 

1,01,654 

12.909 

Chiiigleput 


664 

235,868 

1,053 

124,828 

832,535 

7,68,016 

1,41,783 

1,01,953 

North Arcot 


256 

76,246 

2,392 

156,342 

231,802 

8,17,505 

1,21,674 

64,331 

Poutli Arcot 


340 

103,350 

2,(1." 

184,198 

326,455 

11,18,367 

1,87,849 

31,482 

Salem 


93 

29,835 

1,826 

80,984 

111,278 

8,91,379 

44,520 

4(1,815 

Coimbatoi-o 


61 

09,231 

71 

12,347 

84,9.17 

4,46,058 

62,452 ! 

58.176 

Tatijoro . 
'rricliinopoly 


63 

23,034 

414 

38,978 

59,583 

1,37,091 

39.61,9 ( 

35.673 


72 

71,372 

914 

48,861 

180,101 

4,07,013 


02.23? 

JIndura . 


172 

40,391 

4,915 

83,245 

154.02-2 

4,09,811 

04,701 i 

Tinnevolly 


281 

100,850 

1,814 

64,045 

176,869 

J2J3,CCS 

i 


59,889 ■ 


S-oo pnges 119 — 129 of 3Ir. C]crl;’« report for iiofo on 
Tniilc Ko^torfltion Sclicmc liy Jlr. Kimrognt, ns nl^o tlio 
Inlter’s answers to Public Works Doparlmonl questions of 
tlic Coramifsion. 

In iny opinion a great deal too ranch money on these 
works has Icen spent under Tank llcBtoralioii Scbomc. I 
wonM repair no bank under special funds, or niter or 
cnhtgB ealingttlahs or weirs of any tank which ii« past 
liistory shows does not breach under ordinary conditions. 
Ordinary bank repairs should be dealt with under ordinary 
maintenance. Sluices, liowcver, with supply chaimc’s and 
nnicuts on rivers, wliero they exist, should be placcvl in 
ihorongb order under the special funds. It is important 
that tire SD]'pIy to the tank and the distriiiulieii under it 
siioiild he cllicicnt. The mapping and statistics arc >no*'t 
valuable and should be fully completed. 

Jto satisfactory system of iimintcnancc after a rrmrl; has 
Iccu placed in tbu'rough ordrr under thij scliiine ha« yet 
been devised. Williout surb it i? a iimtlor for serious con- 
sM-ralion whether we should go on spendiog large sum* on 
earthwork of banks avbich, without- upkeep, deteriorate year 
by year and will sgain in five or a'x ye-or* require npairs- 
’liii- snl.je.-t ii one of gp-at imi orloro* and ..hould I o dc-iU 
with tvl an early da‘e by tie llevci uc pt;d I’nlli ■ Works 


Departmenis. It is possible that nothing can he done 
without legislalion.- 

In this connection I wonld invito the altcnti.-n of Um 
Commissloir to (he unr.alisfnctory state of the ertitldl-h- 
iiient, both local and minor, complaints rep-rdirig wbich are 
frequent in the Iteveniic IX'l artment. In ti. O, So. dllO, 
Kevenue, dated ISlh October IPW, a rcheme rras formnlalcJ 
fur fstahli'limcnt to Work nndor tho IlfVrjif.e Depaitmeaf. 
This scheme wr.«, liowcver, rejected for varirm t'-a' ins ; it 
was in any case ina-leqmt". * A seheme ehouM roiv h" 
devised to itrcct (he various interests eoneerned, both l-e.al 
mid miner—Provincisl. Ooc b 's liven Blready put f.irwntd 
but has not hc.-n made the sabjict of consideratjun ar t 
discussion. In niy opinion it is a matter of fret imp.’.f 
tance and should he dralt with at an crrly d.a’c. 

I would als-1 snggeat to th.c Commirs'on that, if ro inu h " 
stress i« laid on tte ferentage «.! i«!ahbM..'j;fTit eharg .s ' '' 
work aelua'.ly ex'cuted r.n-1 establishment c.-ntiriU's '» i--' 
st.iTVol, invi'siigalion lacomis a ei'attcf of diltcclty. if u 
impoesible. I n-culJ eupgi'sl li.at iriv.-ituprtma 1« 
against eeerk* (preliminary espenses) ate! u sps-eWl l-c itr'" 
alio'nlent n-.nde fi.r It, . 

ilVt'TlOU r'l. — Illbiru .M'on {s smt KSeilslI'-' M. 
j^et ill the Itrigtli.ui Ofi -’.’. 
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Districts. 

A7AKAT IVEhLS 
• DASABANDAM, 

GOVERNMENT, 
AND PRIVATE. 

SUPPLEMEN- 
TAL WELLS: 
GOVERNMENT, 
DASABANDAM, 
AND private. 

Avera-je area irrigated during 
tho last five years ending w-ith 
1S99-1900. 

d 

c* 

m 

o» 

CO 

rH 

rt 

0 

Cj 

s 

1 

’m 

c3 

Num'ber of wells constructed by 
loans during the past decade. 

Number of wells repaired or im- 
proved by loans during the past 
decade.' 

Paem 1301. 

Pasli 1307. 

Pasli 1301. 


O 

70 

B 

a 

1 

>4 

o 

n 

Arc irri- 

gated. 

1 

2 



6 

G 

1 

CO 

9 

10 

11 




Acres. 


Acres. 



Acres. 

A ores. 



Ganjam . 


681 

1,198 

176 

1,661 

66 

645 

1,505 

1,271 

84 


Vizagapatam 



• «. 

• •• 

• •• 

3,971 

2,116 


... 

18 

2 

Godavari 


1,633 

1.782 

1,149 

2,009 

5 

61 

i,912 

1,665 


... 

Kistna . 


-8,226 

8,297 

3,281 

9,783 

272 

407 

9,721 

8,937 

51 

62 

Nelloro . 


9,090 

69,221 

13,853 

54,405 

938 

1,184 

55,865 

66,135 

230 

384 

Cuddapah 


37,222 

128,273 

37,926 

131,413 

10,190 

10,287 

134.8.14 

136,204 

1,772 

3,634 

Anantapur 


12,032 

68,999 

13,790 

45.895 

1,945 

3,940 

48,313 

60,880 

■ 628 

1,030 

Bellary • 


8,072 

22,134 

7.966 

20,306 

640 

631 

19,188 

19,444 

452 

317 

Kurnool 


6,399 

27,171 

7,294 

24,245 

683 

681 

23,392 

23,251 

666 

906 

Chingleput 


10,624 

19,022 

12,733 

28,033 

10,902 

12,781 

24,760 

28,431 

4,613 

850 

North Arcot 


32,490 

64,436 

63,364 

116,001 

47,885 

61,928 

118,372 

129,563 

4,686 

3,262 

South Arcot 


34,075 

62,966 

48,903 

79,966 

26,135 

22,290 

7.3,982 

77,494 

1,061 

712 

Tanjore . 



>s« 

24,891 

17,458 


29 

18,547 

21,622 

... 


Triohinopoly 


2^048 

' 40,689 

25,352. 

45,0X8 

^048 

4,359 

44,987 

45,928 

174 

172 

Madura - . 


12 

104,041 

27,847 

77.411 

3,511 

8,470 

79,063 

81,217 

688 

446 

Tinnevelly 


34,770 

68,577 

43,078 

73,298 

3,795 

6,889 

78,161 

82,009 

1,029 

684 

Coimbatore 


64,084 

320,854 

74,123 

289,739 

2,369 

3,215 

293,083 

300,325 

1,693 

4,887 

Salem . 


45,308 

43,656 

40,134 

65,125 

18,893 

20,880 

70,246 

72,730 

618 

2,095 

Total 

• 

321.766 

1,031,216 

446,804 

1,081,796 

134,244 

149,792 

1,096,621 

1,136,996 

18,363 

19,223 


The importance of the existing irrigation under wells 
may bo seen by an examination- of the ubove statement. 
Onr information as to the yield of welU and of areas in 
which extension is possible is vague and vin8oicntiS.o. As I 
have already said, what wo require is a hydrographic sunrey 
of each district ; with snoli a survey, worked on scientific 
lines, we shall obtain reliable information and be in a posi- 
tion to give advice to landowners desirous of investing 
money in wolUsinking. Mr. Jones, the Sanitary Engineer 
to the Madras Government, has sent me the accompanying 
interesting note* on subsoil water. The'other notes printed 
are also of interest in tliis'conneotion, especially Mr. Moss’ 
valuable note on wells in Chingleput. 

Question 8. — Onr information on the quantities of water 
required for different soils, for wet and dry crop, is very 
meagre and should be made the subject of investigation and 
experiment at model farms. It is the general opinion of 
executive officers of the Publio Works Department that a 
great deal raoie water is used for rice than is necessary and 
that a smaller quantity would often give better results. 
Sopersaturalion of the soil is a very common error ; it is 
generally caused by uncertainty of supply. A rayat takes 
his supply when he can'get it, and for fear that later on he 
may get no supply, floods his land with an excessive quan- 
tity and tanks it in his fields for future use. For the irri- 
gation of dry crop much less water is of course required, 
but how much has not been determined with any degree of 
accuracy. Dr. Voelcker in his report, page 75, shows that 
much loss water is used from wells 'than from canals, and 
that a watering from a canal is 2'86 inches against 0'9 inch 
from a well. There is no evidence to show that the latter 
is insufficient, and excellent crops are raised under wells. 
In this Presidonoy the duty for rice varies from 60 acres to 
100 acres per ouseo ; the latter would be generally the duty 
during a period when there is some rain. 

My experience of black-cotton is that it can be irrigated 
just as well ns any other soil, provided it is not supersa- 
turated, and the drainage, both surface and subsoil, is 
attended to. It would in most cases be impossible to pro- 
vide for subsoil drainage by pipes, but the same effect may 
be, perhaps not so efficiently, obtainpd by intermittent 
supply at long intervals of, say, ten days or a fortniuht. 
Tlio distributaries should bo run as much as possible 
general surface of ground, so that percolation and lissrf 

subsoil spring water may not bo excessive. — 

is exceedingly vetentivo of moisture and a little -'-srer 
a long way. - - ' 


Tanks in black-cotton are, I consider, possible with 
depths of water not exceeding 20 to 25 feet ; but obove this 
it would be necessary to put in core walls or front revetment 
walls with foundations taken below the black-cotton soil, 
the depth of which may vai'y from 3 to 9 feet or 12 feet. 
It is said that the latter is rarely exceeded. In India I 
would always give the preference, on account of the cracking 
and shiinkage of banks in hot weather, to a front retaining 
wall on the slope as shown in sketch. The earth behind 
would be put in in layers of 6 inches, watered and rammed. 
'J he core wall plus ordinary revetment in front would bo 
more costly than the single-built revetment. 

Question 9. — Drainage works are still, required in the' 
three deltas, but move espeoially in Tanjore. Tlie works 
mnst be nndeitaken from ordinary funds and, not on 
famine relief which is, so far as our experience goes, never 
required in the deltas. Efficient drainage is recognized as a 
necessity and should always bo made the subject of investi- 
gation when any c.anal works on a large scale are proposed. 
It may not immediately lead to an increase of revenue, but 
will do so eventually. It certainly increases produce and 
raises the value of land, both of which will indirectly bring 
ill revenue. But is revenue the first consideration ? 


Question 11. — The sketch-maps* illnstratetbe district 
programmes of relief works. These, however, as shown yf 
Mr. Clerk in the accompanying note* are in a very 
factory condition. I would recommend that a Kerenuo 


a Public tVorks officer should be placed on spec; 


■a! duty to 



il IS tbe ijudy l‘> ^ s 

iblefor fe to ‘■oioj .v,,' 

is j bxt lift? ,•*; .v ; • 


ro.ad metal is tfce s-mrler: 
works suitable fo 
relief work 
when 
lion 
as 

IXSJ 

Ferissn-s piiW' 



hut ttc I 
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Cnlojicl is over should bo completed from special funds 

d.W. Smart, granted by Goyernment or local bodies. A village tank 
■I - * - as in sketch might cost Rs. 60,000 and would give work 
to 2,0f,0 persons for six months. 

It is generally considered that wells should not be made 
by famine labour. It appears to me that there may bo 
oases^ in which well work may bo thus undertaken, but 
ceitainly not without previous investigation and a full 
determination of completing the works afterwards. Nor 
instance, in a square mile of certain tracts it might bo 
advisable to put down 60 wells .at an estimated cost of Es. 
600 each-total ordinary cost Rs. 30.000. The removal o( 
stone after blasting would be within the powers of a famine" 
cooly. TJie wells would give work for three months to 
2,000 persons. 


APPENDIX B. 

Note on utilisation of Tungalhadra surplus. 
Hitherto the Tnngabhadra project has been legardcd as a 
project for irrigation iu tlio Beliary district and has been 
generally condemned because — 

(а) ^ 'fho people do not want rice cultivation and will 
not utilise water for the purpose (instances Dharoji tank 
and Kurnool-Cuddapab Canal). The dry crops which they 
prefer are ohelam, ragi, cumbu, and cotton, and, under 
ordinary conditions of rainfall, excellent crops are raised. 

(б) I'he engineering difficulties arc very great and the 
cost for overcoming tliem will bo enormous. If the reservoir 
is located on the I'uugabhadra itself, there would bo many 
villages and much land submerged behinging in great part 
to the Nizam. The bill for compensation would be veiy 
great. Tliese arc serious objections and they may be ac- 
cepted as those generally held by all oliicers whether of the 
Revenue or Public IVorks Department. 

2. In bad years, however, with a deficient rainfall, the 
rayats would taka the water for saving crops, as instanced hv 
the case of the Kmnool Canal, where, in 1876, over 90,000 
aci' s dry wore irrigated. Tlie channel taken from 
Vulavapur would command from 6( 0, 000 to 600,000 acres 
of land under dry crop and a reseivoir of 80,000 millions 
cubic feet would be Buffloient to irrigate £00,000 acres 
of such land. The total area cultivated in Bellary in 1900 
was 2,160,917 acres. To save one-fourth of this area in 
a year like 1870 would bo an incalculable benefit to the 
district. 

3. The rmbt way, however, is to deal with the surplus of 
the Tungabuadra as a whole and not piecemeal. If this is 
done, a feasible protective and productive project is possible. 
The engiueeriug difEoulties are groat, but they are not 
insuperable. 

Looking at the statements of surplus discharges of the 
Tungabhadva at the Sunkcsala anicut and of the Kistna at 
Bezwada, we may say that 100,000 millions cubic feet are 
available for storage from June to October and may be 
utilised in the districts of Bellary, Anantapur, Ouddap.ah, 
Nellore, Kistna, and the Nizam’s territory. Of this surplus 
. 30,000 millions cubic feet may bo reserved for use in the 
Nizam’s dominions. In the absence of many essential 
levels and of detailed investigation, it is impossible to more 
than indicate generally and superficially tlie possihiliries 
of the case. Of these districts, tho_ only one in which 
there is any doubt with rcg.ard to irrigation is Bol/ary ; in 
ordinary years it may be assumed that the water' will not 
bo used save to a small extent. On the analogy of tho 
Kurnool Canal we may take 30,000 acres as likely to be 
tho maximum of rice cultivation in Bellary ; in years of de- 
ficient rainfall 600,000 acres dry crop may be irrigated. 

4. There are three ways in which the general project may 

bo worked out : — , -rr u 

(d) A largo storage work on tho Tungabhadra at Valla- 
vapur, which is the best site yet found on that river. If 
this is condemned for adequate reasons, then storage must 
bo on one or more of the branches. It will be seen from 
the surplus statement that a reservoir of 30,000 millions 
cubic feet on the main river will give at least 60,000 to 
60,000 millions cubic foot and will be a much more power- 
ful work than any conihination of storage works on the 
branches. 'The channel would bo taken preferably on 
Gordon's high level above Bellavy to the Haggri.’j it would 
cross that river (on which there should also bo a reservoir, 
if possible) and then branch into tn-o— one hi anch passing 
down tho right bank of the Haggri towards Adoni and tho 
other across the 'watev-sbod into the Pennair. Tho discliarga 
of the main channel at the head may ha taken provisionally 
at 6,000 ousocs, or may have to he increased because of the 
largo inevitable loss by absoiption. , , ,, •„ 

,6l Tho upper part or Bellary part maybe dealt with 
separately and tho Kurnool Canal improved .so as to iako ul 


least 2,500 enseos. This is a veiy poor substituto and is 
only mentioned as a possible combination. The discharge 

the^VoSls! independonfly^of 

(c) A reservoir at Xallavapnr as in tho first case and a 
high dam at Nagatur below Snnkesala or below at 
CsiX f with ont and 

possibly tunnel into the Kondair, an affluent of the Pen- 
nair. In this ease the upper, channel for Bellary may be 

Nagatiir channel 

aiRo o,000 cuseos. 

5. In Nellore iiTigatinn will bo taken up eagerly and 
will only bp imited by the area commanded. In the absouco 
again of levels and of detailed investigation it is impossible 
to say what area is likely to he irrigated. Storage will be 
required whether on the main Peiiuair or in tho district 
^self. ^ A 20,000 millioas cubic feet reservoir on fhe 
Pennair will he filled with Tungabhadra water and with the 
ordinary supply of the Pennair would be sufficient filliii"- 
Ig times for 160,000 aoies of rice cultivation; witii good 
distribution tho duty should rise to 200,000 acres of rice. 
(In tho case of the Poriyar, a stor.ige of 7,000 millions’ 
cubic feet is expected to irrigate 100,000 acres.) 

6. The iinportaiico of passing an adequate supply of 
water from the Timgahhadra into tho Pennair c.annot ho 
exaggerated. It will not only bring n largo tract in South 
Nellore under iirigation, but will steady the supply to (ho 
Saiigam and Nellore channels and perhaps, most important 
of all, it will release tho upper waters of the Pennair and 
branches for utilisation in Ajiimtapur and Cuddapali. Thoio, 
need be no fear then that lescrvoirs or anicufs on the bran- 
ches of tho Pennair will infringe lower irrigation rights. 

7. IVith regard to tho Bellary part of the project, it 
may be for the present assumed that in five out of si.-; 
j oars the water, save for 30,000 acres of rice, will not be uti- 
lised. Can it bo utilised elsewhere.**. Undoubtedly it 
could either on the Kistna or Nellore for second crop. 

At tho end of the irrigation season, when it would bo certainly 
known that Bellary did not require the water, tlie lessrvoir 
could be .emptied at fhe rate of 4,000 ousecs, of which 

2.000 ousecs may be assumed will arrive at Bezwada. A 
•portion could no doubt ho utilised advantageously by the 
channels taking off the Tungabhadra above, iiioluding the 
Kurnool Canal. Tbo 2,000 ouseo.s arriving at Bezwada. 
would, in the three months at tbo end of the season, be 
snfficient for 200,000 acres of second crop and would yield 
a revenue of Rs. 6,00,000. (As suggested by Sir. Lacey, 
in his answers to the Public IVorks Department- questions, 
it would bo well to give water in the Kistna for dry 
crop only and not for rice.) On tho 600,000 acres dry 
which may be iirigated in Bellary in a bad year, a charge 
of Rs. 2 an acre may be imposed. (In the case of the 
Kurnool Canal the charge for imgating dry crop is Ro. 1 
per acre, hut is certainly too low a rate for saving crop 
already on the ground.) A tax of 4 annas an aero ns in- 
surance would ho certainly justified for years when water 
is refused. It is suggested that tliis tax should give tlie 
riglit to ono watering at seed time. It is often tho case that 
deficiency of r.ain at tho beginning of the season delays 
sowing most prejudicially to agricultural operations. To 
givo water for sowing should act as a great encouragement 
to tho regular use of nater throughout _ tho_ season and the 
gradual extension of tho practice of irrigation. On tiiis point 
Mr. Weddarbui'D in 1SG3 (see his report piinted with 
G. 0., No. 2773, dated 24th September 1803) said with 

“ a prospect of water agricultural operations might com- 
"raenco at an earlier date than they now do, becaiiso 
“ the first ploughing depends at present on rain faking in 
“ June and July and it often fails. ” 

8. Judging from tho figures given by .Mr. Clerk and 
from previous partial investigations, the capital cost of all 
the works required for storing and utilising tbo Tuiiga- 
bliadra surplus, including minor reservoirs on the biancbcs 
of tbo Pennair for nao in tho districts of Anantapur und 
Cuddapali, may bo taken at 3 millions sterling. 

On the revenno side we have — 

200.000 acroB Kistna second crop at R'. 3 (or say R 


160,000 in Kistna and 50,000 in Nellore) 

30.000 acres (rice) in Bollary at Rs. 4 ... 

600.000 acres Bellary insurance at annas 4 

In Cuddapali — 

30.000 acres at Rs. 4 
III Allan Inpur — 

30.000 acres nt Rs. 4 ... • -. 

In Nellore* — , 

150.000 acres at Rs. 4 , ... 


0,01,000 
1,20,0(X) , 
.. 1,25,000 

1 , 20,000 . 

.. 1 , 20,000 , 
G, 00,000 

io,so,ooo 


I It more can bo commanded, more wIU be irrisaled. 
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Lobs in Klstna in bad year, say, 400,000. 

(It will bo noticed froni tho surplus disobavges 
that water may ba stored in October, so that after 
supplying Bellury in a bad year up to October 
there should bo some water loft for Kistna, so 
that loss of second crop nater in Kistna would only 
be partial.) 

Gain in bad year in Bellary 600,000 acres at 
Ks. . 

Rs. 8,76,000. This would give yearly (say) 76,000 

Total revenue 17,60,000 

Deduct for maintenance 3,00,000 


Net revenue 14,60,000 

or a little over 3 per cent, on capital cost. 

Tho revenue in Nelloro will be greater than shown. 
There will be some second crop cultivation, and as said 
before a much larger area may bo irrigated if commanded. 
It may be said then under the best conditions that the 
preject will pay from 3 to 3J per cent. But should it fail 
to do so and if the peiocutage were leduced to 2 or oven 


less, would not the project even then be justified P Colo- 
nel Hiisted in 1883 -spe.aking of the Kurnool Can.al (see 
G. 0., No. 184-1., dated 28th Eebruary 1833) says “in 
one respect it (tho canal) is of greater value than can 
readily be estimated ; that is, as a famine protective work. 
In the late famine (df 1876-77) the canal irrigated 90,373 
acres, which without water would have been barren waste, 
and this when its use was not known and appreciated. 
In future times of scarcity it is certain that the people 
will avail themselves largely of the canal. It rims through 
districts which are some of those most liable to famine 
in this part of India and commands a Very largo tract 
of country, and when in the unprotected parts of these 
districts people are dying of slarvation by hundreds and 
thousands who can put a money value on the produce of 
600 square miles well watered This is an aspect of the 
case which it behoves Indian statesinon fo consider and 
it remains for them to say whether the general ideas 
of Sir Arthur Cotton, modified by our erperieno*, should 
not, as regards this part of the Presidency, be carried to 
completion. What is now, however, required is a full 
detailed investigation. 


Cclantl 
A. W. 
Smarts 


1. Q. (The President.)— You are Acting Chief Engineer 
for Irrigation in this Presidency P — Yes. 

2. Q. Yon have load a number of ye.ars’ service in 
Madras? — I have served the whole of my service in Madras. 

3. Q. You have h.id famine experience here too ? — I have 
only had experience in one of tho minor famines. 

4. Q. You were not in tlie great famine of 1876-77 P — 
Only on the fringe of it. 

6. Q. Our duty ns an Irrigation Commission is first to 
consider tliose works which are essential or highly desirable 
for protection against famine ; in treating these works 
we are not tied by any financial rules th.at they must pay 
a certain percentage, bat so long as a case is shown that 
the country is in need of protection and that water can 
be given at a price which will not boabsolutely unreasonable 
to tho lax-payer, it is our duty to recommend it. Beyond 
that it is our duty to investigate any irrigation works that 
may add to the food-supply of the country, although they 
may not mean protection against famine ; these last, I 
think, wo must consider upon more financial grounds; there 
.also comes in the question of famine relief works. If it is 
desirable to protect a district against famine, the works 
should be carried out at once ; if not, it may be reserved as a 
famine relief work. From your experience what should you 
say are the main works that are necessary for famine pro- 
tection P — The Tungabhadra and Kistna projects. 

6. Q. Without going into detail, what would be embraced 
in the Tungabhadra project P — My note has shown that it 
,7onld servo Bellary, Cuddapab, Anantapur, and Nelloro 
which are the four districts that are constantly suffering 
from drought ; in order to protect them it would be necessary 
to irrigate dry crops. By developing the Tungabhadra 
scheme the upper channel would command about 1,400 
square miles of laud ; if water is taken into the Benner, it 
would at once release the upper waters for use in Anantapur 
and Cuddapab ; from there it would pass into Nollore where 
the people would gladly take it. 

7. Q. As far as your knowledge goes there is no absolnto 
engineering obstacle ? — There are only difficulties in connec- 
tion with tho line of channels ; but if a larger view were 
taken of the question, I don’t think this line of chancels 
would be looked upon as an insuperable difficulty. 

8. Q. I uudevstaud this was a project that was practically 
sketched out by Sir Arthur Cotton ? — Y^es, it is carrying 
out his ideas. 

9. Q. You have had a certain amount of survey done as 
regards storage of water in the Upper Tungabhadra? — Tes, 
for the Valvnpur site ; the surveys of tho upper sites have 
been lost. 

10. Q. Docs that include the JTysore sites? — Y’es, wc 
know about them generally ; they were probably sent to the 
Company’s Board in England and have disappeared there. 

11. Q. They may have gone to the India Office? — The 
surveys would not be worth much now. 

12. Q. (Mr, Iligham .) — Are they surveys of tho sites? — 
The whole of tho surveys of the upper sites. 

13. Q. (Tlie President.)— A part of the piojcct is, I 
understand, the remodelling of the Kuniool-Cuddapah 
Canal P — That, I think, should bo done at once without 
waiting for tho c,arrying out of the rest of the project ; if 
tho distributaries are not complete, they will only be able to 


carry a fraction of tho water into tho Nelloro district ivliiofi 
would be suffering at tho Same time. 

14. Q. In 1876 Ncllore soffored very much P -I think 
Iwo-thirds of tho crops wore lost. 

16. Q. I think you have three estimates all complete in 
every respect for the extension of tlie ICuinnol-Ciiddapah 
Canal; you have the Yelgode ? — That is still with tho 
Superintending Engineer ; the project will have to be 
remodelled altogether. 

16. Q. How much water do these three projects dispose 
of P — Three hundred cubic feet per second. 

17. Q. If Government approval ivas given to the carrying 
ont of the necessary surveys ,of thi-i great project at once, 
could yon, witli the staff you have, slart the woik ? — We 
should require two E.xocutive Engineers at least j there 
would he great diffioulty in finding tho necessary men. 

18. Q. You have not got them here you mean P — They 
will have to give them and put in junior men in the 
divisions vacated. 

19. Q. Do yon mean the Governmett of Aliidras? — Yes. 

20. Q. 'They could be given?— I suppose they most give 
them ; the investigations ore more important thah the 
ordinary work of divisions. 

21. Q. Could the work bo put in hand as quickly as 
possible? — Yes, it should be begun at once ; wo w.ant the 
foundations to be examined dug before the end of .May. 

23. Q. You might at once begin by seonriiig specimens of 
the silts carried P—Por that you will have to wait till July 
or August ; the rivers are praotioally clear just now. 

23. Q. I suppose you have already the discharge month by 
month of the Tungabhadra P — Yes, it is not very noourately 
ganged, hut still it is enough for our purposes. 

24. Q. Onco got into Nellore have you the mc.ans of distri- 
buling water or does it require a fresh canal?— On tho 
south we require new distributaries ; on tho north side wo 
have distributaries ; there are 40,000 acres on that side that 
may be newly irrigated. If you put an anient higher up, 
you would get a larger area commanded, hut I don’t know 
anything on that point ; the Executive Engineer could give 
you information about it. 

25. Q. Nellore, 1 understand, is a distriot which is specially 
in need of famine protection V — Yes. 

26. Q. That group, viz., Bellary, Nellore, and Cuddapali, 
includes tho worst country P — It suffered very much in 
1876-77 ; carrying inigation into Nellore would be parti- 
cularly productive. 

27. Q. If we considered the thing as one project, I don’t 
suppose for a moment it would be productive. It won’t 
pay 4, per cent. P- Not directly, but it will pay 4 per cent, 
if yon take the indirect benefits into account. 

28. Q. Its produotireness is in its protection against 
famine P — ^Yes, it is certain to pay 2 per cent. 

29. Q. Can you say anything about the Kistna project?—’ 
You had better wait till yon go to liajahmuudry ; Mr. Reid 
will explain all about it. It is proposed to put a dam across 
the Kistna. 

30. Q. To dam up the Kistna to form a reservoir? — ^Yes, 
to supply Guntur and North Nellore. 

31. I suppose in all these schemes we have to deal with 
the Nizam ? — On the Tungabhadra we have, not on the 
Kistna. I don’t think it will affect them at all. 

r 
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82. Q. Tb tlio Kislnn reservoir in Englisli ten-itory ?— It 
miiy lo on the horder. I think there will to no difficulty 
there, bcennso ilierc is no cnltivnted Inml nITocted. 

83. Q. Hnvcymi nny works tosidcB Uieso two that yon 
have colled fnmino protective woilcs?— There are a great 
many, but llioy aro small projects j page SB of Afr. Clerk’s 
report denis with them ; I don’t Imow inneh about them. 

31. Q. Aro there any other major works P— The Canvory 
reservoir. , 

36. Q. What abont that ; do yon olass it in the same cate- 
pry ns protective works P— That is prodnotivo ; the Dhavani 
IS also productive. 

30, Q. That is to say, you have no reasonable doubt that 
they will bo financially profitable P— They are cortoin to pay 
6 to C per cent, anyhow. 

37. Q. How far have yon got in the Biirvey of thisP — Tho 
Cauvery is viitnally snrvoyod ; a site for the dam has been 
Burveyed. 

38. Q, Have yon got borings P— Borings for all the pits 
except one ; there is no question about there being rock on 
tho site. 

39. _ Q. Have yon full information about thedisolmrge? — 
Sufficient information certainly. 

<10, <3. Yoti will go on with that ? — Tes, wo hope to get a 
full investigation shortly. 

41. Q. How about the sill P — That is one of the questions 
that have been raised. 

42. Q, Can yon say generally what your ideas are about 
stoi ing water on tho Cauvery ? — It was originally proposed to 
Btoro 80,000 millions cubic feel; but considering what Mr. 
Benson .said about utilising tho water higlicr np, I propose to 
increase it to 40,000 to irrigate Salem and possibly Coimb.a- 
tore ; the bulk of tho water would go down to be used in the 
delta for increasing irrigation in the south. 

43. Q. Have you got a Bslisfactory site for storing such a 
large quantity ot water P — It is a very good one. 

41. Q. Would it bo in Afysore P — It is in English territory. 
Tko Bhavani project hitherto has been looked upon as a pro- 
ject for Tnnjoro ; my proposal is to look upon it ns a project 
for Coimb.atoro and not for 'J'anjore at all ; then the question 
comes np as to whore you should put tho reservoir, higher up 
tho valley or whore it is just now ; I cannot give full infor- 
mation about that at present. 

45. Q. How much water could be stored P—10,000 to 16,000 
millions cubic feet. 

46. Q. Is there abundance of water in tho Bhavani ? — 
That amount is nhsohitely certain ; it would work out to 
100,000 acres in Coimbatore. It is rather a difficult channel 
on tho lower site ; on the upper site there is a much easier 
channel, I think ; it requires investigation. 

47. Q. Ho you in your projects propose to grow a single 
crop on a largcv area, or would you have a double crop on a 
smaller area P — I consider it is better to increase the area of 
irrigation than to try doublo cropping, especially on areas 
where you can get double crops by means of wells. 

48. Q. As atoding bettor protection?— Yes, yon can get 
botli new irrigation and doublo crop.s. 

49. Q. Those, I understand, embrace the major works ; 
aro there any others P — We know nothing about ihe Goda- 
vari ; a great discharge from it is wasted into tho sea ; as 
far as I know two pumping schemes have been proposed. 

60. Q. That couiitiy is tolerably well protected ; (licre 
never b as been any {amine in that valley since the works 
were completed P— No ; the uplands sufiered a little. 

61. Q. There may bo good field for irrigation there ? — 
No doubt there may be places for storage reservoirs on these 
rivers. I should say there is probably sufficient work for 
investigation for another 20 years. 

62. Q. You recommend a thorough hydrographic surrey 
of the country P — Yes ; that would include rivers, &c. 

63. Q. Have you worked out or formulated what establish- 
ment should be set to work on that ? — No, I have not. 

54. Q. Is there any other point you would like to lay be- 
fore the Commission ; any point on which you would like 
your bands to be strengthened P — There is this question 
about the repair of tanks. I think it is in a very unsatis- 
factory condition at present ; there has been a great deal of 
money spent in the repair of tanks which have then been 
practically left alone. I have referred to the matter in my 
note. Some scheme of maintenance should bo devised. 

SB- Q- You aro not sntkBed nlth the tank restoration 
scheme ? — 1 think it has cost too much money especially as 
they don’t pay any attention to the maintenance afterwards. 


E6. Q. Does that scheme come under yon as Chief Engi- 
- necr P— Yes. 

67- Q. I suppose yon feel that you aro bound to carry 
out tho Bclicmo ns laid down? — Yes, if you could get a 
system of maintenance, thou there is no objection to spend 
money on tho tanks. 

68. Q. Wiiatisynur idea abont maintonsnee P— I think 
it should be done by tho people themselves, 

62. Q. By statute labour?— I don’t know' whether by 
cess or bow ; it would have to bo considered. 

CO. Q. Can the Public Works Department underfake a 
larger number than they have P— I don’t think so, unless 
you incrcaso tho establishment. 

Cl. Q. Yon now look after those above 200 acres?— 
Theoretically, 

62. Q. Ate these tanks above 200 acres gcnenilly in 
prolty good repair?— Yc.s, a number were breached in the 
cyclone, bnt they did their work. 

63. Q. It is tho smaller ones that have gone to tho 
bad P — 1 deny that tliey have gone to the bird, except in the 
matter of distribntion ; tlio distribution is most faulty ; if 
yon put tho distribution of supply in thorough order, yon 
don’t want to do anything more. 

61. Q. Aro tho sluices and masonry works generally in 
saliafactory order?— That is what they are taking up. 

Co. Q. Is there any other inntterfyon would like to bring 
np before us P — Aly note, I suppose, will be considered ; 1 
have nothing to add to it. 

66. Q- Wliat abont North and South Arcot ; I under- 
stand those two districts depend chiefly on tanks which , are 
in coiinoclion with glint-fed rivers? — They .are fed from 
rivers, bnt not from the Western Ghats. 

67. Q, So tliat the rivers themselves in a time like 1876 
were probably quite dry or nearly so ? — They may fail partly, 
bnt not altogether, I don’t know about 1876. 

68. Q. Are many ot the tanks conneoted with these 
rivers? — Yes pin North Arcot there are large systems of 
tanks. 

69. Q. Are the rivers then dammed np to form reser- 
voirs?— No; there arc oil-lakes simply. These rivers in 
North and South Arcot are very nnce'rtain, 

70. Q- It is my impression that these two dislrlcls 
suffered very heavily in J876-77. Is North Arcot much 
better off now than it was twenty years ago ? — They have . 
got a great deal more snppleineutary wells in ayakais, and 
channels have been extended to tanks. 

71. 0,. And' tanks also oonneoled with rivers? — Yes. 
Palar irrigation is not in a satisfactory condition I consider. 

72. Q. lYbat about extension on the PeriyarP- There is a 
large area of possible irrigstiou if we could get extra storage ; 
twice the amount of water could be used with the greatest 
advantage. 

73. Q- Would that storagebe to the west of tho tunnel or 
to the cast? — It is proposed to put it below the tunnel; the 
supply from another valley oould bo perhaps brought into the 
Periyar itself ; that requires investigation. There is no 
question whatever that all the water that can be given will 
bo used. 

74. Q. The main object will be to extend cultivation to the 
right bank of the Vaigai ?— No ; to the left bank lower 
down ; it would be preferable to go on extending it lower. 

76. Q. Is that zamindari P — No; I think there are 300,000 
to 400,000 acres near the sea that could be commanded. 

• 76. Q. (AY;-. JSiykom.)— In paragraph 1 of your note you 
quote Major-General Cotton’s remarks that it is unfortunate 
in the South of India that the word “ irrigation ” always 
implies lice cnltivation and you go on to say " it may be 
taken generally that the water required for one pore of rice 
will irrigate 4 acres of dry crop. Tho wet rate is generally - 
taken at’Bs. 4 per aera ; a tax of Rs. 1-4-0 to Ks. l-8-0_may 
be levied on an aero of dry crop irrigated, or, say, Es. 5 for 
4 acres dry instead of Es. 4 for 1 acre of rice.” Do yon 
mean to say that that rate would' be realized every year 
whether the crops were irrigated or not P— Ves, if they took 
to the practico of irrigating dry crops as they do in Ananta- 
pur and under wells. 

77. Q. Tliongh the dry crops in ordinary years get along 
without irrigation ?— ’I'hat is the theory ; I doubt it. I think 
that they might increase the produce by 60 per cent, if they 
irrigated under wells. In Anantapur I was told that -the 
oettarn is now twice as great as in tlie neighbouring land 
where they don’t iiTigate ; where they, have iiTig.ation they 
cultivate well ; if they simply trust to rain they are careless. 
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78. Q. in yonr nolo on tlio TungaWindm project yon pro* 
peso to reserve 600,000 nores in tlio Bellnty" distrlot for dry 
ciillivntion ; yon liavo assumed that tlioy will take no water 
in otdinary ye.are, butin dry years tboy will take a large 
supply P — I have assumed that, beoauso overyboil.v Bays that 
that place cannot bo Jrrig.ited. 1 don’t bcliero it. I liavo 
assumed that they will lake water only in Lad years in order 
to show that tbo project is possible. 

70. Q‘ If water is supplied to Bolinry, will Iboro bo a 
regular demand for tbo whole area for dry crops P — No ; I say 
there will bo a considerable demand. You have two railways 
and there is a market for their produce ; the population is 
inorcasiog, and so things have changed very much. 

80. Q, Will tho amount of water you contemplate passing 
to the Ncllore district then bo available; will it not bo 
absorbed in Bcllary P — No ; I propose to p,ass C,000 cusocs ;• 
S,000 cusocs is sulliclcnt for Bollarj- and 3,000 will bo passed 
on. 

81. Q. Yon have taken no credit for coltivation in Bcllary 
except in famine years P — No, because of tho opposition to 
the idea that they would irrigate thero at all. If I took 
credit for 30J,000 asres of irrigation in that part, it svould bo 
ns a protcolivo nnd not a produotivo svork. 

82. Q- I ibink you proposed an insumneo mto of 4 annas 
an acre. I undorstond tliat they won’t take water except in 
a dry year P — That is for seed time. 

83. Q. Do you contemplolo that they will t.ako water or 
not P — I havo purposely left tint out. My belief is that they 
will take water there. 

81. Q. (ITic President .) — You aro showing yonr c.asj ns 
moderately ns possible P — Only to show that it is possible as 
a protective work ; my idea is that it will bo a productive 
work eventually. 

83. Q. (M}'. iTijdam.)— It appears to mo that wherever 
an irrigation work is tcado in hlndras tho effect is to bring 
all the land under a wet rate P — Y'es. 

SG. Q. Do yon propose not to bring it under a uniform 
wet_ rate, but to put on n water-rate according to the crop 
cultivated P — It may be done in that way ; it would havo 
to bo decided by tbo Eevcuue Department whicb way it 
should bo done. Tiie question is, do you admit tho possibility 
of irrigating dry crops. 

87. Q. That is tho paint I want to know; it scorns foreign 
to tho whole Jlndras revouuo system ; wherever land is 
brought under irrig.ation it is put under wot rates P — Y'es. 

8S. Q. There is no opposition on the part of tho people P— 
Tlicre is no compulsion about it ; tboy can take water if they 
like. 

89. Q. Once tboy baro boon assessed under the wet 
roles F— Once they have used it. 

90. Q. Then they aro bound to go on oultivuting rice P— 
They don't do it on tho Kurnool Canal. 

91. Q. Tlio Kurnool Canal is the one cxcoplion P — Yes, 

92. Q. Tho wliole' tendency is to force people to cultlyalo 
rico ? — Yes. 

93. Q. I understand you w.ant to get out of that ? — Y'es. 
91. Q, "What do you proposoP — I should pat a very heavy 

rate on rice ; and on projects like tbo Tungabbadro. 1 should 
put a lower rate on other crops in order to encourage tboir 
cultivation. 

95. Q. IVonld you do away with tho system of permanently 
assessing land to wet cultivation ?— That is a difficult point; 
I sbould buve to ibink about it. 

£6. Q. ‘When a man once took water tho land would not 
be permanently assessed ns wot ns in tbo Godavari and 
KistnaP — Theoretically not. 

97. Q. lYouId you propose to bar wet cultivation in 
Bellary F — I would put on a heavy into. 

98. Q. You would not havo a consolidated system there?' 
—Do you mean for dry cultivation P 

99. Q, YesP — The people would refuse to take water 
altogether. In the way I have put it I havo only allowed 
them to take water in a bad year. 

100. Q. You must have anticipated a great drop in tho 
revenue whenever there is a year of good rainfall P— Some 
• drop at all events. 

101. Q. Why have you mentioned different sorts of 
revenue in the tables attached to your report P— In order to 
suggest a lino of inquiry for yon ; it is a tiiianoial question ; 

I want to suggest a lino of inquiry as to whether tbo 
indirect returns are not much greater than people suppose. 

102. Q. Yon give the Gguios for Godavari, Nellore, and 
Ganjam ; why have you chosen these throe districts P — Be- 
cause these are the districts in wliiob large works have been 
carried out in the last few years. 


103. Q, Tnoso aro dislriols in which there has boon groat 
extension of works P — Yos, at least in two of thoin tli jy aro 
very great ; Ganjam is rocoiit iwd Nolloro is fairly I’ooont. 

101. Q. Y''oii havo given us Godavari, beoauso this is a 
district in wliioli thoro has been n very oxtraordinary 
extension of miltivatlon ? — Yos. 

105. Q. Thoro lias boon no satisfactory extension in othor 
districts P — I gave Ganjam beoauso of tho Eusljikulya 
projeot. 

IOC. Q. That is a small thing P — It will havo a marked 
effect ill a few years’ time. 

107. Q. What aro wo to compare those figures with P— It 
must bo done by a financial offieor and mndo tho suhjoct of a 
regular inquiry. 

103. Q. (The President.)— Thoy nro very intoicsting 
figures?— Tho only thing is they aro not oomplote. 

109. Q. (Mr. llipham.)— In yonr iioto you anticipate a 
further dcvolopmoiit in tho Kistna delta system with a 
reservoir to supply ‘100,000 acres. TImt does not iuoludo 
second-ernp oultivation in tho delta P— No. 

110. Q. Do you think it is possible to get <100,000 acres of 
now irrigation in tho uplands of tho Kistna district P — I 
have only put that figaro down os npproximnto. TYo don’t 
know nnytiiing about tho areas commanded. 

111. Q. Itofeiriug to tho Km nooI-Cuddap.ah Canal you say 
"it is ndvisablo that this cnnnl and its distributaries should 
be fully developed at nil early date. For this it will ho 
necessary to increase tho discharging capacity of tho canal 
to, say, 2,600 cnscca parsing 2,000 cusocs at tho Milnkondah 
cutting.’’ Why do yon limit tho inorenso to 2,000?— It 
appears tliat tho canal cannot take more than 1,G00 cusocs ; 
if you tried to pass the original 3,000 cusocs that was 
estimated for, there arc certain parts of tho canal that won’t 
stand it. 

112. Q. WliyP — The banks won’t slniid, and from tho 
nqucdnels there is n largo leakage. 

113. Q. Ill order to p.iss 3,000 would yon run the water 
nt a greater depth or aro tho banks not strong enough P — 
You would have to run it nt a depth of 8 feet whoro now it 
won’t stand more than G or CJ feet. 

114. (2‘ banks wore not made stiong enough P— No; 
tho Walls and tho aqueducts Were made badly; they used 
inferior mortar. 

115. Q. Would it bo impossible to make that good now P — 

1 cannot say. I should say you might run it at 7 feet 
safely. In 1881-85 wo never ran more than C feet. 

110. Q. Is there any possibility of increasing the bod 
fallP— Yes, bat not in the upper part. The fall in tho 
upper reaches is fixed by tho Hiiidri aqueduct. 

117. Q. The channel could not be widened P — Yes, hut at 
very great expense. 

118. Q. It is a question of gelling down the original 
3,000 ; is that a matter of expense or is it a physical im- 
possibility p— I should Bay myself it is best not to do it._ I 
think it is hotter to got tho extra quantity on tho other side. 

I bIiouM limit it to 2,500 at tho head and 2,000 nt tbo 
cutting. 

119. Q. Yon think you could not got more than 2,000 
down at tho cutting P— No, that is my opinion ; it is a 
matter for investigation. 

120. Q. At the head how much wouhl thero boP — 2,500. 

121. Q. Where is tho difference— 500 P— That would be 
lost oil tho road. 

• 122. Q. Ill what way P — By ahsoiption and porcdlatioii. 

123. Q. In referring to tho Baviir tank projeot you say 
" it would bo well to ascertain if dry crop could be irrigated 
under this t.ank "P — Yos, that is to Bay, if there is any area 
oommanded lower down. 

124 Q. Why has that not been aBoertaioedP — I don’t know. 

125, Q. It does not appear to have occurred to anybody to 
in'igato dry crops. Thoro is Bomo difficulty about this 
matter which I cannot understand ? — The reasons aro given 
in G.O.; No. 2G4 — 17-1., dated tho 7th January 1902 (read). 

I am quite convinced that tho people will take water for dry 
crops in Anantapur, Ciiddapali, and Kurnool. 

126. Q. Then what do you propose to do to remove tho 
discouragement to imgate dry crops P — Deduce tho rate. 

12). Q. Why ehonld the laud be assessed to wet cultiva- 
tion nt all?— That is tho normal system ; the system is at 
the bottom of the whole thing. 

128, Q. Supposing tho wot assessment were taken off and 
rates charged on the crop, what would be the objection to 
thatP — That would have to bo considered in the Eeveune 
Department. 
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120. Q. Hftvo you over considcroa it from your point of 
view ns n oannl oflicor ?— My opinion is that I should toko n 
cprtnin area niidor caoli tank which must bo irrigated for 
l ice, tho area conimnudod by llio low water-supply in tho 

130. Q. Why P--]IccauB 0 it is more or less wot. 

. ^131. Q. Would it not bo sitOioicnt to charge a rice role P — 
\ OS, nr. Jon^ ns yon prevent constant inspections ; that is 
very objectionable. 

132. <2. I’ho only inspection yon want is to have n record 
of tho area cuRlvatod P—Ycs, that might bo done. 

133. Q. Is it not tiio case that a large part cannot bo put 
nndot .dry crops, bccivuso there are wet crops nil round .and 
tho foil too is wot P Yes, I would have threo zones: wot, 
dry within wet, and dry beyond. I would call it wet up to 
a certain onnlcur. I am only spoahing of districts like 
Annntnpur, Cuddnp.ali, and Knrnool. 

131. Q. How do yon diirorcnliatc P — There arc districts 
thnt require veal protection ; tho irrigated area is very 
small ooinp.arcd with tho whole area. 

185. Q. I suppose you still have a sort oE desire to got as 
much wet onltivatiou as you can from a revenue point of 
viowP — I would not try to force irrigation of dry crops 
where protection is not required, becauso in those areas a 
far greater proportion of tho people cat rice. 

130. Q. I am not trying, to force it, lamspc.aklngofnnt, 
discouraging it. Yon say " Sir Arthur Cotton proposed that 
Tuiignbhadrn water by storage in ono of the branches should 
bo brougbt through .Mysore into the basin of the Pnlar." 
Supposing it was possible, would it not cut at tlio root of 
your prbposalP— No, tlicro is a large surplus. 

137. Q. Do you mean thnt tbero is enough water in 
Mysore for both P — Yis. 

138. Q. Tho question of bringing water into tho Palar is 
for future consideration P — Yes. 

130. Q. It should not bo dismissed P — No; it would bring 
a largo area under ciillivation, it you brought Tungabbadra 
water into the Palar hasin. 

140. Q. What is your idea as a Public Works officer in 
regard to tlio maintenance of tanks ; how would you propose 
to maintain them ? —1 tliink they sbonld bo done by the 
villagois. In Mysore you bad some evidence to show that 
tho villagers undertook to do tlio earthwork -whilst tho 
Government did tho masonry. 

141. Q. In Mysore they said they bad tlio same difficulties 
as they liavo licvc and required legislation P— No doubt you 
must have legislation. The kudi-maramat system is dying 
out. My opinion is thnt it is duo to tho Public Works and 
Eovenne officers not noting together. 

142. Q. How would you resuscitate it P — You would require 
to have on Iirigalion Act and probably n cess ns well ; it 
should bo put in the bauds of the local people. I think tlie 
villagers should be made to do the work of repairs ; it should 
net bo done by tiic establishment ; it is possible to have 
certain lengths of a band done by the villagers. It only 
requires an Irrigation Act to enforce it At present the 
people dll an enormous amount of kudi-maramat which is 
not recognised, but they do it ; it is only expanding tho sys- 
tem to a very small degree ; they clear out their channels and 
they look after tlieir sluices. 

143. Q; Y^on wou'd not even put their banks in order P — 
If tho history of a tank shows that it is constantly breached, 
then it should be repaired ; if not,! should leave it alone. 

144. Q. Supposing it does_ not hold w.ator up to its pro- 
per level ? — If it is show that its cap.vcity is reduced you 
must repair it. 

145. Q. Who is responsible for saying whether a tank 
should bo lepiiired or not P— If a tank is below tho standard, 
we proceed to make an estimate. 

146. Q. You consider that the rules want altciiug ; tho 
standard should be made more elastic? — Yes. 

147. Q. Do you think more money is wanted for tho 
Tank Eestorntion Scheme than they are allotted? — I.am 
against the whole system until they have a system of 
maintenance. 

148. Q. There is greivt trouble owing to tho defootlvo 
sluoies of the tanks ; you are not against tho system of 
putting in new sluoies ? — No. 

149. Q. Would it not he possible to provide tliom with 
proper sluoies and waste weirs P — Yes. 

160. Q. Would yon put in weirs and repair tho bands' 
everywhere or only in places where there have becui , 
breaches ? — Where there .ai-o proved defects. 


161. Q. If you did tliat, would, your presonl gr.mt bo 
enough to put tho tanks into order in a reasonable time P— 
■There is no reason why it should not bo increased. 

162. Q. Yon have estimates outstanding amonnling to 
11 lakhs of rupees P — Yes, investigation is threo or four 
years in advance of oxocntion. 

163. _ Q. Could yon nscortain whothor that could bo re- 
duced if you threw out certain things that aro not urgent P — 
Yes, it has to bo proved. 

154. Q. Still it is po.i8ible to gatsomo ide.a ?— Yos, I can 
get yo": tho information. We would have to get tho iiistory 
of a series of tanks that have been taken up and see if they 
wore breached or not ; it would take some time. 

165. Q. How long will that toko to inquire into P — I 
should think about a month- 

166. (F/ia President ^ — It would bo very interesting to 
liavc tliat information. 

167. Q- (JH’. iZiyAaOT.)— What is tho matter yon refer 
to in repiy to question No. 6 ?— That has to do •with tho 
question of tlio reorganization of tho ordinni'y works 
cstablisliracnt in tho Eevenuo Department. After a con- 
sidcrnblo amount of discussion a schorao which was formu- 
lated was rejeoted by the Eevonno Beard, becaiiEe tho pay 
of certain men would be higher than tho pay of tho Tahsil- 
dars. They have no proper inspecting slafT, 

168. Q. Where do they recruit the men from P— They 
take tlio men who Iiavo passed the Engineering College 
sub-overseer tost and also lower men who have only passed 
the maistiy tost. Tho whole thing is in a very unsatis- 
factory state. 


16D. Q. Then yon refer further in tho .same page to the 
stress laid on tho peroontnge of establishment charges. 
What do you refer to P — Tlio Govoinmont of India are 
always harping of the percentage of establishment charges. , 

160. Q. Do they object to the percentage on establish- 
ment ns being too high P — Yes; they have objected and the 
question hns been inquired into. 

161. Q. That is a question of Eevonne establishment? — 
N»; Public Works establishment, 

162. Q. I am aware of no objections P — They have been 
trying to reduce the irercontnges and have failed. The con- 
sequence is that whenever an estimate is seat in. for an 
investigation it is passed with groat difficulty. 


168. Q. If you have an estimate for an investigation the 
charge for tho investigatioe and establishment goes against 
if? — It goes to swell percentage charges. 

164. Q. Supposing on estimate is sanotioned for an 
investigation of the Tungabbadra sclieme and you employ 
an cstablishmont, how docs that go ? — Against general 
establishment charges. 

166. Q. I think you have I’aisod an objection that is rather 
an imaginary one? — It may bo so. I know _ that any 
cstiinate that is sent in for establishment is scrutinized very 
carefully. They, try to cut it down as much as possible. 

166. Q. (ifr. \Mnir’Mackcnzie,)—\d]io do P— This 
Government. 


1C7. Q. {Mr.HiffAam,)—Sovr would the Cauvery cstab- 
isbment be charged P — It has been charged to tho establish 
nent charges of tho year. 

168. Q. Yon say in reply to'question No. 8 that blaek- 
otton soil can to irrig.ate4 as wetl ns any other soil : “ It 
vonld in most cases bo impossible to provide for subsoir 
Irainage by pipes, but the same effect may bo, perhaps not so 
ifficiontly, obtained by intermittent supply at long intervals 
if, say, ton days or a fortnight." Wo have seen a great deal 
if black-soil cultivation in the Deccan and found there that 
t was oonsidored necessary to irrigate it very copiously.r 

! understand you were dealing with lift irngation ; inero 
hey give small waterings frequently ; I contemplate giving 
ne watering once a fortnight. 

169. Q. They say thnt spoils it ? — l am not aware of that_ 

170. Q.You say in reply to question _No^l “I would 

ecommend that a Eevonne and a Publio Works officer 
;bonld be placed on special duty to jointly rovise the pro* 
'ramines and, in consultation with the local officers, to ascer* 
ain local wants." Why cannot the famine re lef pro- 
'rammos in tho district bo jointly revised by, a local district 
’nd Publio Works officer P— You have to.find out newwqrks ; 
lOw is that possible. , 
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1^1. Q. Snrely tl\o loonl Revonnc niid PiiUio ‘Works 
officers csn find thorn out ; llion rvhnl is tlie gord of pulling 
on special officers? — Tliey have too inucii to do. The Col- 
lector is imincrred in oflico work nnd never goes out in com- 
pany with the Exccnlivo Engineer, 'flint is one of the 
wants of the system. 

172. Q. If you have n spccianicvcnuc and Public IVorks 
officer, yon would want tlu m for every di^tlict .®— I should 
say one district could bo done in Ihree months ; 1 would l ike 
the fnminc-afrecied dislriot such nsCuddupnh and Ananlapur 
Erst. 

173. Q. (d/r. ]\futr-~\fackcnzie.)—Vfhai is Ihoohnracler 
of the hydrogrnphio survey yon propose P— To asccilain tho 
level at which subsoil water is found. 

, _17J- Q. How would you ascertain it ; by boring P —From 
existing wells and also by borings. 

176. Q. It should bo done by tho the Geologic.al Depart- 
ment?— Yes. I don't mean that they should imnicdintcly 
stop a well boring in order to wail lor tho hydrogwphio 
suiToy. 

17C. Q. Yon consider the condition of tho famine pro- 
gr.mcmcs altogether nnsatisfactory ? — Yes. 

177. Q. In most districts? — I should s.ay prnolicnlly in 
all. 

17S. Q. Do you believe that tho state of things is sneh 
that, if a famine suddenly supervcnei, the programmes 
would bo Terr much discarded ? — Yes, I think they would 
begin with road-metalling in prefcrcnco to anything else. 

179. Q. Do you believe it wonld bo possible to prepare 
such a programme as wonld ennecnirato work on irrig.»tion 
works in the districts ?— Yes, 1 include village tanks and 
wells and things of that sort. 

ISO. Q. Do you think famine labour could bo cinplojcd on 
wells ? — Yes, in particular cases. 

181. Q. Would not tho avells bo ciceedingly sc.at'.crcd 
and difficult to supervise ? — The ho.iduian of a village conld 
supervise GO wells per sgnaro mile. 

182. Q. JlYonld you not fear a good dial of eating up of 
the money ? — That you expect in a famino. 

1S3. Q. You don't think there would he more of that 
th.an in any other system ? -No. 

184. Q. Would you approve of tho clc.arancc of silt as a 
form of famine relief ?— For very small work it would he 
useful, but in general it would not bo a practicable schonic. 

185. Q. (J/r. Rajaratna Jlfuffafi'or.)— You wore referring 
to the minor imgation establishment under Colleetor.i. Arc 
not Sub-overseers, Overseers and Supervisors selected by the 
Public Works Departnicnt and Chief Engineer ? — No, I 
don’t think so ; they woro not selected ; they took tho best 
men they eonld get. 

18G. Q- Did not tho proceedings of the Board coulemp'nto 
such an arrangement with regard to tho staff .* — I don't 
know. 

187. Q. If that arrangement is carried ont, do you think 
that there will be any dilliculty in tho selection of competent 
officers ?— There may bo very good men, but there is no 
inspecting officer. 

188. Q. How many men over B.'i. 150 were proposed by 

tho Chief Engineer for irrigation ? — 1 don’t know. = 

180. Q. It was only four for the whole Presidoncy? — 
I don't know. Tho Board considered that it would bo 
impossible for these men to do any useful work. They said 
tlieir pay was greater than the Tahsildar’s p.ay. 

100. Q. And the more imporlnnt reason was that they 
would be practically useless having such a largo circle ; only 
four moil for. the whole Piosldenoy P — No doubt they were 
right j tbo Boliomo was an inadcqnato oho. 

101. Q. Is not tho Executivo Engineer consulted in all 
matters of an important nature ? — Yes, if they want , esti- 
mates for any mosonry works. 

192. Q. Estimates for largo rep.airs arc also sent to him 
for ohock P —Some are. 

193, Q. Is the priifcssional advico given by tlio Exeontive 
Engineers not sufficient to ensure tho proper execution of 
those repairs P —They have nothing to do with tho super- 
vision. Tho Tahsildar praetic.ally supervises. 

194. Q. And tho Supervisor P —A Supervisor is kept at 
tho head office to check the estimates in North and South 
Arcot ; the consequence is that the whole work is done by 
the Suh-overscer nnder the Tahsildar ; the Tahsildar has 
not the time to go and look at the works. 

195, Q. What remedy would yon suggest ; would you 

transfer these worlcs to tiiq Public Works Department P — 
No, not at all. , I propose to completely alter the whole 
systom. , . . o . 


lOG. Q. By inovcosing tlioostahlishmonlP — Yes, probably. 
A system will linvo to bo devised. I have not thought 
much nhoul if. It requires invcstigaliou and inquiry. 

197. Q. (Afc. Muir-Machcnsic .) — At any rate you 
wonld not repair tanks under 20D notes f — ^No ; I am strongly 
ng.iinst a retransfer of these worlis to tho Public Worhs 
Department. 

198. Q. [Mr. Kicliolson .) — Things are voiy bad and you 
have not got a remedy P— Tho matter requires some consi- 
dcr.atitm. 

199. <3. [Mr. M iiir-Macl'cii:!c .) — Under what depart- 
ment would j-ou pines tlio mnintonanco of these works P — 
I should like to see tho whole thing brouglit under tho 
Local Board. 

200. Q. That ino.ms tho Colloetor after all P — Yes, 
indirectly. 

201. [Mr- KicJioIson.) -Then there would ho no 
Pnblic Works officer?— It is a matter that will have to bo 
investigated. My general view is that you would have to 
dccenlvalir.o and bring tho whole of tho ordinary works 
under llie Bevenno Department with tlio Local Fond works, 
and have a separate E’lginocr for that._ Tho Local Fund 
Engineer’s position would linvo to bo raised. 

2u2. Q, [Mr. llajaralna Mnditliar .) — As a matter of 
fact, he is nnnbjo to do his own read works. Wliy sliould not 
tlio Executive Engineer do the work P — You would have to 
incre,a.sc the est iblishnicnt very much. If yon wanted to 
retransfer the ordinary works to tho Pnblio Works Depart- 
ment, you wonld have to increase tho staff and tlion there 
would be the block in promotion, after which you would have 
to reduce llie numbers and tlio wliolc thing would have to 
bo begun again. 

203. Q. Yon say there is a divorce holween tho Revenue 
and Public Works Departments ? — Yes, llint has been my 
experience of tlio last twenty years. When I came out tho 
Collector and Executive Engineer went out together. 

201. Q. Was not llien tlio Dislrict Engineer sabordinnte 
to the Collector p — No. Then tho Engineer constantly went 
out with the Collector ; now the Colloetor is too much 
busied in office work. In my opinion that is tlio reason 
wliy kudi~maramat is dying out. 

[The Rreiidciit.)—1{ you would give ns a noto on 
tbc subject in tlio next few weeks wo sliould bn very gind. 

205. Q. [Mr. Rajaratna Mudaliar .) — You said tho 
present syslcin of classing the land ns wot and compolling the 
people to grow a rice crop is objectionable. Is it not tbo case 
that in years of ample rainfall, when dry lands aro irrigated, 
the people ns a rule cuUlvnlo a paddy crop. When tboro is a 
larger area of dry land irrigated, as a innltpr of fact, tlio 
r.aynts prefer to grow a rlco crop ?— In wlial districts P 

20C. Q. In most districts? — In coast districts they prefer 
it bcc.auso they likotoc.it rice and in other districts they 
sow a certain amount of rico to pay for their nssessmont. 

207. Q. Yon say tbo raynts are compillod to grow rico P— 
They arc practically compelled to do so. 

208. Q. But oven when it is loft optional with thorn tliey 
prefer rice P — Nntnrnllj’ bcoauso tho profits aro greater. 

209. Q. There is nothing in tho system of wot assessments 
which compels thorn to grow rico? — I holiove in the 
at/alcats of tanks they aro coinpcllcd to grow rice. 

210. Q. You said if it was left to them thoy would grow 
another crop ? — No, I did not say that j I said you shonld 
cncoiirngo it. 

211. Q.. If it pays thorn to grow a rico crop ? — I should 
leave it nlono except in a district whore the supply of 
water is limited. Where you can protect a larger area I 
would niter the system. 

212. Q. In this Presidency, ns a maltor of fact, wherever 
there is water they take to rico ? — No ; thoy don’t do it 
under wells because they have to work for it. 

213. ,Q. Is your present establishment in a position to 
spend a mucli larger allotment than it has at present ? — 
Yon might double the allotment. 

214. Q, The existing establishment could spend double the 
nllotmcnt'P — Yos, you might require somo potty supervision. 

216. Q. If so, cannot -they find timo to investigate some 
of tho projects that liavc boon .propiscd in the last 20 to 30 
years P — It is being done. 

• 216. Q. In paragraph G of yonr boolr you give a state- 
ment of tho capital outlay in the different Provinces. Tho 
not snm at charge against Madras is 83 lakhs as compared 
with 600 and 700 lakhs in other PioviucesP— I don’t know 
if “ Navigation " is included or not. 
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217. Q. Including “ Navigation ” wtat does your figure 
work to P—101 lakhs, I think. 

218. Q. I fiud it is 243 lakhs including “ Navigation P " — 
That is quite possilde. Even that is small compared with 
Other Provinces. It includes the Kurnool-Culdapah Canal 
which is a dead burden on the system. 

219. Q, "With regard to the Barnr project, we were told 
in Salem that the supply channel is not in good order P — It 
is possible ; it was in good order when I saw it. The 
difiioulty was that they had not extended it to some land 
that could he irrigated. I don’t think they have found 
what area is commanded. 

220. Q. {Mr. Nicholson.) — You mentioned the Tnnga- 
bhadra scheme ; is it not practically the only way by which 
the very arid district of Anantapur could be successfully 
irrigated P — It is the best way. 

221. Q. You are unable to use Fenner water on the high 
lands of Anantapur? — Yes, that should be investigated. 

222. Q. Half the area of Anantapur only can be com- 
manded by Penner water P — Yes. 

223. Q. Have sites for the Uauvery reservoir been finally 
determined upon P— AVe have not completed the investiga- 
tion. 

224. Q. Is it possible that there may he some other sites P 
— There is one possible site just above. 

225. Q. Do yon remember that Mr. Thomas before the 
Commission of 1880 mentioned a site P— It is doubtful if 
there is sufficient capacity there. 

226. Q. You will investigate that before you finally 
determine the site P —Yes. 

227. Q. You propose to use Cauveiy water for Tanjoro 
and Bhavani water for Coimbatore P — Yes. 

228. Q. If Bhavani water is used for Tanjore, then 
Coimbatore must go without P— Yes. 

229. Q. Have you ever got on the track of Sir A. Cotton’s 
investigations made on the slopes of the Nilgiris in 1828. 
He spent a year there and reported on the construction 
of ie..ei-voirB for commanding the whole of the Coimbatore 
district P — No. There was a report by Mr. Eraser who was 
on special duty. 

230. Q. It was in the Board of • Eevenne, hut we cannot 
find it ? — I have not seen it. 

231. Q. It is quoted in full in the Public Works Commis- 
sion’s Report of 1863 P —1 saw the report of 1853, but 
could not find the report you speak about. 


232. Q. Cannot a great deal ,be done in Pattukhattai 
with local water ?— Yes ; it is proposed to have a reservoir 
in connection with this. 

233. Q. With water brought into tho district from 
Hie CauveryP— The south-west supply will bo from tho 
Cauvery. 

234. Q. Would you be able to do that from the present 
water coming down the Cauvery, or would you require the 
new_^ storage schemes that you spoke of in the Salem district P 
—Ion must have storage tanks. You can carry out the 
P.attukkottai scheme without storage, hut in order to carry 
the district over certain periods yoi must have storage. , 

23-5. Q. Eefeiring again to tlie minor works establishment 
I think you said that, what was ohieSy wanted was super- 
vision ; you have not the supervising officers P — ^No. 

236_. Q. Yon also , said that the present Public Works 
establishment can expend much larger funds if thov were 
provided P— Yes. 

237. Q. That being so, why should not the Public Works 
Department take over minor works ?— That is different alto- 
gether. If you increase the grant, it will be to take up 
works on which you can concentrate your labour. 

238. Q. The present grant for establishment is 15 per cent. 
If it was increased to 225 per cent., would not the Executive 
Engineer he able to look after the minor works of tho 
district, excluding tanks below 16 acres P — I don’t think 
the system is a good one at all ; it does not give him time 
for investigation, 

239. Q. IE yon had a special investigation officer such as 
Las been proposed by other witnesses, would not the execu- 
tive officer have time iu his district to carry out these 
works P— To inspect them all. 

240. Q. Not to inspect them all, hut to deal with a 
certain nnmberP — 1 think the system is a wrong one. 

241. Q. Do you think that the headman of a village 
conld supervise small village works such as the excavation 
of village reservoirs, clearance of silt and so forth? — I 
think it is the very best way to do it. 

242. Q. The village organization is such in Madras that, 
with aid of a certain amount of technical supervision, they 
could carry out small, works in famine time P —I think so, 
certainly. 


As promised in my evidence before the Oommission^ 1 sub- 
mit an analysis with diagram* of estimates under the Tank 
Rcstotalion Scheme sanclioned during the three years 1898- 
1901. In my opinion (and this should be regarded as a 
personal opinion) a great deal too much money has been 
expended on these works, especially in the two items eurpliis 
works and earthwork. I consider that if three-fourths of the 
money expended on tanks had bean expended on new minor 
projects and the extension of well irrigation the money would 
have been more advantageously and remuneratively laid out. 

AYith regard to surplus works, I consider that sufficient 
attention has not been paid to the past history' of the indivi- 
dual works. If a tank band has not breached in the past, 
save in au exceptional cyclone, the weir or calingulah lu 
existence should have been left alone. Of course there are 
exceptional circumstouces where the tank does not hold its 
full supply or where a raising of F.S. is desirable, when 
alterations in the old calingulahs or construction of new 


weirs would ho justified. It will bo found that, in spite of 
the work that has been already done, tank banks will breach 
iu exceptional cyclones as they have done in the past. 

IVith regard to earthwork, 1 consider that, before a regular 
system of maintenance liad been devised and enforced, any 
extensive raising and widening of banks should not have 
been undertaken by the Government. Ordinary repairs 
absolutely necessary to prevent breaching in ordinary years 
I would leave to be dealt with by Superintending Engineers 
under tbo usual yearly grants. 

I consider that all money that has been efficiently spout 
on supply and distribution has been well spent, and in this 
direction would advise that special grants should chiefly 
be spent in the future. 

The above remarks do' not apply to famino relief works. 
A large number of estimates have been roughly prepared 
for famine labour, when the necessity arises, and no better 
works could be found for such a contingency. 


• Not printefl. 


Mr. C. 

Senson. 


Mr. 0, Benson, Deputy Director of Land Records and Agriculture. 
{Madras, 13th Fcbmarg 1903.) 


Tho questions on which tho Commission desires to obtain 
inforniatioh may, iu tbo main, be very simply stated 
by reference to resolution of tho Government of India, 
No. 13, dated 13ih September 1901, They are — 

(1) Tho value of irrigation to the rayat, and to tho 
country as a whole. 

(2) How for irrigation suppllos have been already uti- 
lised by Government and by private effort, and the results. 

(3) What more may bo done by Government to develop 
irrigation. 

(4) How private effort may bo encouraged m tho con- 
strurtion of tanks, channels, and wells, etc. 


2. In this note I propose to indicate briefly tho opinions I 
have formed on these points. My expcrionco ranges over tho 
last twonty-oight years, and cither from personal hnnwlodgo 
or authentic sources extends practically to the whole of tlio 
Presidency ; hut I claim no personal knowledge from ob'or- 
vation of the Ganjani, Vizagapatain, Nelloro, Malabar, and 
South Canara districts. Over a largo part of the remain- 
der of tho Presidency, 1 have travillod at almost all times 
of tho year in various capacities, wliioh has given uio ranch 
opportunity of observation, whilst ray dot)* has made it 
necessary to make myeclf acquainted with all tho - available 
sources of information hearing on tho rural economy and 
condition of the country. 
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3. Into delnils of gonorol infornifttion, it is not necessary 
for ino to enter here. The statisticnl atlas, comnilcd in tlio 
cavl^- nineties, contains n-ost of what is generally pertinent, 
thon^h some of the statistics there given are obsolete, and 
others rcqniio revision. 

M 3 ’ note on the ininfall of the Presidonoy, drawn np in 
1890, with the supplonicnt prepared this year, gives full in- 
foriration ns to rainfall— unless detailed tables are re- 
quired— and those tro are available for the whole Pre- 
sidency. 

4. Proceeding now to the main questions ns set out by the 
Govormiient of India, the answer to tho first can onlj- bo 
general. It cjinnot bo given in reply to tlio detailed ques- 
tions set out on belmlf of the Commission, for llicso are in 
some respects inapplicable in Sfadras. Irrigation works, 
ns they eiist, fall into three classes ; tbeso being— 

(а) Irrigation from canals or cbnnncls taken from our 

largo riror.o, 

(б) Irrigation from tanks and other minor fonreos. 

(c) Irrigation from wells. 

The questions of supply in the first two groups of works 
are for Engineers to answer from (licir records. 

6. Under c,annls, etc., from onr largo rivers, water is or.li- 
ii.arily available long enough to cnablo tho rayat to grow two 
crops— that is, two crops of paddy, for it must .always bo 
remembered that irrigation under (n) and (i) works in 
M.adms connotes the growth of paddy — unfortunately in 
some cases. This observation regarding tho growth of two 
crops is correct of the Godavari, Kistna, Canvery, Periyar, 
ami Tambrnparni rivers systems, though tho pr.actieo varirs 
much more than it need with regard to local conditions. A 
Tanjorc or Tinnevolly rayat in Uodnvnri would scoiiro two 
wet orops over a much larger area than tho Godavari rayat 
docs. 

Much more, then, might be done in growing two crops 
than is done, bnt the statistics compiled elECwhcro will show 
what is done. 

G. As to suhstitnlions, it cannot bo said that irrigation 
under works (a) and (6) leads to any such on a largo sc.alo, 
for paddy in itself is no moro v.aluablo tlinn our dry grains ; 
but it isa heavier yicldor and even whore no second crop 
of paddy is laisod there arc often largo crops of pulses, etc., 
grown ; though a larger extent might to, if tho rcveimo 
rules enoouraged it. Besides these a good deal of sugarcane, 
lutmone, betel, and plantains, cto., is grown under all these 
works, and these are much more valuable than the grain 
orop. Bat it must bo noted that these are not found so 
mncli under tho largest works, which tend to waterlog tho 
ayakat, ns under the smaller and better situated works j ns 
an example, tho irrigated land from Erode to Triohinopoly 
may bo compared with that of tho great deltas. 

7- Irrigation, of coarse, increases tho yield of a given 
crop, bnt, for the reason above given, it does not appear 
possible to give any direct answer to the questions of tho 
Commission. Moro valunblo still is its function in making 
Uio yield assured. This is to be cspeoinlly noticod in con- 
nection with what are called ‘’supplcmontar’ wells under 
the smaller works with a preoarious supply. But such wells 
ato not commonly found under the Inri'Or works tliuugh 
they would ho most vnluablu there if tho rayat would use 
them to raise his seedlings and to carry over tlio crop when 
tlio supplies are low. 

8. Damage from over-irrigation undoubtedly occurs and 
probably is more extensive even limn dauiago for sliort sup- 
plies, hut this is a point connected with tho economical use 
of irrigation water on which no absoUito data exist. Other- 
wise and generally, it may bo said that, eo far ns the northern 
deltas are concerned, the direct and immedinto effects have 
been overcome, though, as mentioned above, waterlogging 
. prevents the extension of the moro valuable crops, and so 
far as Tnnjoro is concerned, inattention to drainage is com- 
plained of in parts. A good deal of alkalino efflorescence 
rises in places, bnt tho areas adeoted have nowhere been very 
large, nor has tho evil proved difficult to deal with. In 
Kistna especially there was a good deal of complaint thirty 
■ years ago, but now tbe oomplainls uro confined to small 
. areas. The fact being that drainage has been more attended 
to of late. It was overlooked at first, which was of course 
a fundamental error ; but the drainage question, to which 
the Marquis of Tweeddale, when Governor of .-Madras 
about 70 yeais ago, drew nttontion, has never, so far as I 
,ain aware, been thoroughly investigated, and I should state 
the cardinal principle of irrigation to bo to get water into 
the land and not on to it as_ has been considered enough 
heretofore. This is a question Which primA facie needs 
experimental investigation, 


0. A good donl of tho land undor works (a) and (h) has to 
go without manure, hut not nearly so mnoh so ns docs tho 
unirrigntod land, manuro naturally bringing a bettor return 
W’hore water is available ; but tboro is no ovidonooof dctono- 
rntii.n, Ihongb of comso tho presumption is that way, but 
when land yiclda only at tho lowest rate, deterioration is 
very slow. I)eteriorntion from continuous cropping with 
ouo crop is inevitable, unless some oomponsation acornes. "■ 
This doos to no inconsidcrnblo degree under river clionnola 
from tbo silt brought down by tlio rivers, _ To a moro 
limited degreo, this also occurs with tank irrigation, but 
one of tho most valimhlo ngencios for maintuining tho pio- 
ductivonoss of tho land under paddy is the growth of pnlses. 

In this latter re.'pcot much moro might ho dono than is. 

But, generally speaking, where silt is not brought in, tho 
dry land suffers to maintnin tho j'ield of tho wot, and a 
heavy draft is drawn on tho waste land to produce green 
manure. 

It would ho an ndvantago also if tho rayat woreonoonraged 
to lake water after haivest merely to cnablo him to plough 
up his land oven if he did not gri.w a crop of groon manure 
thereon. Tlio cssoiitial ncrnlion of tho land, after taking a 
crop of paddy, is only scoured inoomplotoly by allowing it 
to ary and oraik ns is usual. IE it were thoroughly brokoii 
np (Inring tho dry wcathor, tho result would bo most 
hcnolicia). This is dono in parts of Tinnevolly. 

10. Under tanks, tho fact that tho snpplios arc depoiidont 
on local rainfall renders irrigation precarious, and in tho 
ease of such works Iho ixistenco of siipplcmontal wells is of 
the greatest value. Many tanks have to be filled moro limn 
onco in order to enable their ayakat to ho irrigated ; and in 
fact in conscqnotioe tho crops under snob, unless protected 
bv wells, nro moro iirecarious than nro those on tho dry land. 

Under such works, tho adhorcnco of tho people to the 
growth of paddy is ptoiiliarly unfortunale, nltliough in some 
of tho roost precarious tracts experience has driven thorn lo 
modify this general praolico, but the wliolo economy of tho 
m.slter has riovor beon fully investlgatird ns it ought to be. 

11. Owing to tho largo area occupied by tho tanks them- 
selves in pitiporlion to tho area they may water, tho pro- 
carious elmraclcr of the supplies generally, and tho cost, 
there is not much room for further tank construolion , but on 
tbis information is wanted from a largo and s^slciiiatic 
investigation of tbo irrigation resources of tho country. 
Hitherto, irrigation works in Madras have boon devoted to 
moncy-raakiiig. Tboy yield at present an annual surplus of 
moio tlmu so laklis of rupees over and above a reasonable 
inlcrcst on the capital investod, ovoii though capital charges 
linvo been frcqiionlly debited to oiirreut expenses. The 
revenuo sooking ora is or may, tboreforo, very well bo ended 
and tho whole qiioslion looked at broadly. Even in the 
projects that aro beforo tbo public, it is difficult to find any 
general ideas, any principles, and with tho construction of 
every work now rights grow up wliicli aro inimical to gciicrnl 
progress. As a cardinal case in point the Canvery irrigation 
By-lom may be quoted. Tlio main objects now in view seem 
to be tho expansion of irrigatiou and second crop in Tanjore, 
and muoli study Ims boon given to this problem. 

Now this policy appears to be one of setting the cart 
beforo the llor^o ; and one that should bo superseded forth- 
with. Tho idea may prove tho host ultimately, but to 
deliberately accept it without investigation, as appears to 
have been dono, scorns to ino to bo allogotber a mistake. 

The Cauvety descends from Mysore to Erode with a 
great fall, and must at niimorons points oommnnd largo 
areas in Salem, at least. Suggestions have boon made for 
c.aiTying its waters through Salem to the sea in South Arcot, 
and what appeals to be necessary is to examine and detei-- 
mine whether tbo surplus waters of tbo flood season cannot 
bo taken off at high levels and distributed over a largo area 
of upland where the orops aro normally precarious. 

What then is required is that eaoh river basin should be 
examined from above downwards — not from sea coast up- 
wards j and every possible opportunity for diverting its 
waters over available areas made use of. In such an inves- 
tigation, opportunities for storage may probably be found 
by means of whioh the river floods may bo controlled. As 
on instance of what may be possible the original projects of 
the Madras Irrigation Company for storage works about 
the upper waters of tho Tuiigabbadra may be quoted. These 
were rejected witliout, so far as it appears, adequate reasons, 
alliiough one of tbe tanks then proposed has since been 
taken up by tbe Mysore Government. The object should 
bo to store and utilise as much water as possible as farfiom 
the coast as may be, and only as a last resort should^ the 
extension of second^orop cultivation in tho deltas be aimed 
at, The qanou of tho greatest benefit to tho greatest number 
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should always bo hold in yiow, and not tho biggest proills 
to tho Govcrnniont, ns if it wero a pui-oly commercial uudev- 
taking, Profits enough and to spare Ihoro arc to finance- 
sebomos on a largo scale, and tho sooiirity of tho revenues of 
existing works is enough to guarantee 10 oroics of leans, 
even if the works carried out by their aid proved absolutely 
unproductive directly. 

12. Butitis not only by tho construotion of works that 
tho State can develop iirignUon supplies, for every tree 
planted, and 01 ory aero that is cultivated more deeply and 
thorongbly than usual helps to lessen tho rapidity of tho 
“ run olf ’■ and to make tho sources of supply more certain. 
In these respects tho Government must of course act through 
private owners, but in tree planting, for instance, there is 
no reason why much more might not ho done, and better 
tillage may be looked for from the dissemination of infor- 
mation, and it will enhance tho stability of tho ngriciilturnl 
community. Irrigation in its widest sense connotes tho 
utilisation of all supplies of water ; most of Ihcso are tho 
rain tlint_ falls on tho land, and it would ho to take tho 
naiTOiv view of tho problem if tho “ run off" only is con- 
sidered. But if tho latter alone be considered, 1 contend 
that us yet wo are in a state of hopeless ignorance as to tho 
real economic duty of watt r ; that is, how the water made 
available can bo nlilisod to tho best adv.antnge, not of tho 
individual, but of tho community. Even under our largest 
werks wo nro told that tho duty of water for paddy is ttill 
undeterrainod, and it wonld appear that oven yet tho 
Engineers cannot say for exactly wlmt land in Kistna water 
can bo provided, on tho basis of the empirical figures hereto- 
fore ncoopted. 

One of tho great wants of iirigation is therefore a coraplcto 
system of investigation, and in connection with that it should 
be Tomomhered that any good system of irrigation demands 
athorougli system of drainage. 

13. regards specific projects tliat are known of, tho 
ostonishing thing is how few these are. Tlio development of 
tho Kuvnool-Cuddapah Cannl is perhaps the most urgent, .and 
the simplest of solution. Since I made an acquaintance with 
tho canal in Cuddapah more than 20 yeais ago and witii more 
intimate knowledge gained of it in Knrnool later, I 'have 
been of opinion that tho first thing to he done is to discard 
the existing alignment— to put tho matter briefly, it rather 
extremely. Tho policy of the past has been to get along 
somehow ns long as expense was avoided. No courage, no 
broad and well-advised view has been taken of tho prublom, 
and the woik has continued to carry the dead-weight imposed 
by its designers. I see that Mr. Clerk accepts the idea 
of the realignment I have long contended for ; but_ in this 
case instead the first stage having been to consider tho 
wurkns a whole from top to bottom, the plan of tinkering at 
tho Wtom 1)83 been followed, prohafly because a little more 
iramedinto revenue was expected. The canal lias failed so 
far because it was not wanted where it was taken ; not solely- 
because it passes through black-cotton soil, but in part also 
hecacse of tho geological formation of the country which that 
soil covers. Given other and. favourable subsoil conditions 
and tho soil diffloulty would linvo been got over, ns it has 
been elsewhere. Take the canal whore there are no such diffi- 
fulties and the population diffloulty will ho got over. 

I regard this work as one under whioh there is a great 
future for tho development of irrigation on traditional lines, 
limited only by the capacity oi the canal to carry water ; 
hut the matter must be dealt with boldly and not in a pet- 
tifogging manner. I know the country referred to better 
prohaily than any other part of the Presidenop and have 
been over almost all of it in detail. 

14. Government should thou cause a detailed and careful 
investigation of the irrigatiomil capacity of the country to 
bo made on broadJines, and in this work tho teachings of the 
Knrnool Cannl failure must bo borne in mind. 

It should investigate the economic duty of water fully and 
it should investigate yet another connected question — the 
utilisation of our underground water-supplies. . 

16. Regarding the latter, comparatively little is known, 
but in the larger rivers, beneath the sandy-bedsthat charac- 
terise them, there are usually practically perennial streams 
draining away to the sea. The question of how these may 
be utilised has never been taken up, although in a few 
places some of thorn are made use ofto a iimifed extent, as 
in Cuddapah and Knrnool, by means of "doravu". But 
the encouragement offered by the standing rules towardg 
snob utilisation is not great, and in many cases the riileg 
are an insult to any man’s common sense. One-fourth 
reduction of water-rate for baling may be enough for a lift 
of one or, two feet, but for a lift of 20 feet it is nothing. 
The object of the State should not, in this matter, he to 
make revenue, hut to encourage the people to utilise the 
water. When water is lifted it is used economically, and 


the benefits to tho community arc greatly enhanced. A 
deduction from the water-rates of 25 per cent, up to s'feet 
of 60 per cent, up to 10, of 76 pof cent, up to 16, and no 
charge m tho case of higher lifts would bo benofioi.al and 
Bensiblo, though this soalo is only suggested ns indicating 
what appears necessary for the development of tho subterra- 
nean river supplies. 

10. This brings me to tho question of well-irrigation, 
than whioh lio more important work can ho imagined as a 
means of protection in lime of drought. Oar larger rivers 
never fail in practice -; but the smaller rivers and the (auks 
nro from obvious reasons all more or less preeaiious sources. 
Wells too may fail, but never so immediately, nor so com- 
pletely ns the other sources. The value of tho supplemental 
well has already boon alluded to, and much has been done 
by the relaxation of land revenue regulations to encourage 
Ibo sinking of those, but .still tho tendonoy to seek for 
rovenuo, rather than for benefit to tho people, is apparent. 
In ordmary or normal years tho presumption should be 
othonvisc, but in seasons of drought the presumption in the 
case of our smaller work-i sbolild be that tho ray.rt has not 
been able to grow bis crop by moans of water supplied by 
tho State, and ho should not be charged unless it bo proved 
that he has aotiially done so. Ho would then be secure in 
tho efforts ho may make to grow such small areas of crop as 
be may by tho aid of a supplemental well. Snob wells are 
very common in some parts, but in others are rarely seen in 
tho wet lands, and any explanation of tho fact is diliicalt to 
find ; but tho practice of sinking snch wells is a growing 
one, and great liberality should ho exercised in times of 
dronglit to encourage it. It is self-ovident that every patch 
of crop raised in snob a season benefits many more than the 
actual grower. 

17. In regard to otiior wells, it is a mistake that some 
pccple fall into to suppose that such may be advantageously 
sunk anywhere and everywhere.' Over large tracts the 
prospects of well-irrigation are the poorest, and present no . 
chances of earning interest on the capital roqaired, cbieily 
because the cost of sinking is great and the under-grouad 
water supplies oxtiomely scanty. But in this matter there 
is a av.ant of definite and accurate information, though of 
course any reasonably observant man oan indicate generally 
favourable and unfavourable localities. On the other hand, ■ 
there are numerous lacalities iu which many more profitable 
wells might be sunk than at present exist. By profitable 
wells, I mean wells from which the owners would obtain 
results such as would satisfy them, for very generally if a ' 
profit and loss acoount of well-irrigation wore worked out, 
tho balance would he on the wrong side ; though, as the 
saying in South Indian farming goes, — 

“ If the ploughman counts the cost. 

His ploughshare even will bo lost." 

But in regard to both matters, there is much room for 
exploitation and such exploitation is necessary if the Govern- 
ment desires to systematically encourage well-sinking as a 
means of protection and of improving the condition of tho 
agrionltural community. 

Tho statistics which have been collected show the general 
distribution of well-irrigation, and the principal localities 
ai-e Coimbatore, North Arcot, and Cuddapah, or portions of 
these districts. It may bo noted, however, that there is 
every reason to believe that the statistics nrestill ineomplote, 
and that any comparisons with returns for earlier years 
would be misleading. 

18. Wells are almost eiitirely fed by percolation, though 
the distinction between springs and percolation is liard to 
find. The strength of tho supply varies infinitely, and . 
tboiigb tho statistics on this point aie not entirely reliable, 
they indicate the general valuations ; but the areas irrigable 
and ii-rigated vary from year to year wjth the cliaracter of 
the season, and the soils irrigated. It is, liowovor, a matter 
of general observation that wolls are comparatively rare in 
cotton-soil tracts, and in Bellary iji such areas the waters 
have in many places become so alkaline as to be deleterious 
in use. 

No such thing as the average cost of construction can bo 
given ; it may vary from Es. 12 to Es. 1,200 or more. It 
altogether depends on circumstances. 

So too the duration of a well cannot be slated ; there are 
wells whioh nro mere tcmporaiy pits, not even Jjned with 
brnsb-wood ; and there are huge excavations or quarries in 
rook. The former are ephemeral, the latter practically per- 
manent works. 

AVatef is raised in a varietj of ways nocording to local 
cusiom ; tho commoner lifts being the hapila, worked on 
two different methods, and tho piioita. For low lifts, 
other methods are adopted. As to tho effioienoy of these 
lifts, Mr, Cbattorton’s experiments may be quoted. 
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22; Q. Wliftt atont tlio inierruption P—Tliero la tKe in* 
teiTuption of supply during tlio liot weather,- Partly also- 
to tfao fact tliat it requires a great deal more labour and 
trouble. 

23. Q. I BuppoBO there is a groat deal more profit ?— 
But they maho very good profits on paddy. 

24. Q. In the Bombay Prosidenoy they make wonderful 
profits on sng.arcano P — There is nothing like that here. 

25. Q, Is there any reason for that P—It is a question of 
manure. 

20. Q. It is not a question of soil or olimalio conditions P 
— I do not think it need be. 

27. Q. (illr. ATiaV-ilfacI'eMs/e.)— TVhat is the reason 
why a large additional supply of manure oonld not be had 
in the neighbourhood of Madura ? — I hope to see a sewage 
farm established in Madura very shortly, I have fore- 
casted an estimate of crops as big as yours. 

28. Q. How will you gel over tho oxce-ss water ? — The 
land that has been seleotod can be drained. It you re- 
member we went to the Tcppakulasa on the opposite side 
of the road. Tho land on. the left hand side is the place 
where they propose to put tho sewage farm. . • 

29. Q. May one infer that if efficient drainage could be ' 

introduced you would bo able to aiow a larger area of valu- 
ablo crops ? — Jlost certainly, I think so. The proportion 
of valuable crops where drainage is good is very much 
higher than it is in tho deltas. Besides, coming from 
Erode to Triohinopoly you would have noticed that the 
cultivation was very much more varied there than yon could 
BOO it anywhere in the deltas. They have very good drain- 
age there and the land is very light, ' , , 

SO. Q. [The President.)— Prom the evidence before us 
we find that serious attention has been paid to drainage in 
parts of tho deltas?— Yes. The drainage that may suffice 
for growing paddy* may not he sufficient to enable them to 
grow cholam, sugarcane, and turmeric. 

31. Q. You notice in paragraph 7 that supplemental 
wells are not fonnd under larger works, but are found 
under smaller worla with a precarious supply ? — ^Yes. But 
they will he very valuable under larger works for the 
growth of seeilinga. 

82. Q. In paragraph 9 you say—" It would be an advan- 
tage also if the lay at were encouraged to take water after 
harvest merely to enable him to plough np his land even 
if he did not grow a crop of green manure thereon." Is 
water available P— Very often a little is available in tanks. 
The land is at present left so hard that they cannot plough 
it. 

33. Q. Is it anywhere customary to water the land before 
it is ploughed ? —At tho beginning of the irrigation season 
the first thing to do is, ns a rule, to water it. 

34. Q. Before it is ploughed?— Yes. The practice varies,. 
In some places the laud is ploughed with ram, whye in 
others water is turned on and then the land is ploughed* 

35. Q. (Jlfr. i\Vc/io7«oii.)— 'Which is better from agricnl- 
lural point of view? — If you can plough the laud soon 
alter the harvest and leave it broken, that is by far the 
best. Y'ou sec it in Tinnevelly. 

36. Q. (.Mr. JiJefsoTi.)— They say that the sunning of 
the broken land performs the same function ^ the dis- 
integration of the soil by frest in England?— There is a 
Tamil proverb to the same effect. 

37. Q. (The Fresident.}— You say in paragraph 11— 

IVith the construction of every work new rights grow up 

whioh are inimical to general progress. As a cardinal case 
in point the Cauvery irrigation system may be quoteu- 
You mean that men acquire^ vested fights lu -water r— It 
yon encourage second crop cultivation in the Cauvery delta, 
you cannot work the water-supply higher up the country 
where it is more wanted for protection purposes, 

38. Q. I)o yon personally think that some legislation 
is necessary to give the Government more power over its • 
water for the good of tho public ? — I have not had practi- 
cal experience to speak on that point, but I should inior 
so from what I have heard. 

39. Q. You say in reply to the sameQaestionNo.il 
talking about tho Cauvery “suggestions have teen made - 
for odrrying its water through Salem to the sea in fcouth 
Arcot mid what appears to he necessary is to examine and . 
determine whetha* the surplus waters of the flood season ^ 
cannot he taken off at high levels and distributed over _a 
latge area of upland where the crops aro normally precari- 
ous Hiive yon liliy idea ahont the levels f ■ Is it feasible- 
or are -Salem lauds too high ?— Looking at the level of 


water it is n question of cost, I should think. I do not 
know what the levels aro accurately.. That project is a 
voi-y old one. It is cue of Sir Arthur Cotton’s list. Ho 
mentions it in 1837. 

40. Q. I suppose Salem is a district tlint wants irriga- 
lion. _ Yon siyy in paragraph 12—" One of the great waiifs 
of irrigation is therefore a complete system of investigation, ' 
and in conueotion’with that it should be remembered that 
any good^system of irrigation demands a thorough sys'em of 
drainage,” Yfe are all agreed in that. In paragraph 13 
in talking of the Kumool-Cuddapah Canal yon Tay that 

. “no broad and well-advised view has been taken of the 
problem." "Would you realign tbe canal from end to end ? 
—After it passes tlirongh the water parting' of the Kistna 
if, yon take it to the cast along tbe contour to tbe foot of 
the bills, you will command a very large area of hand that 
is very suitable for irrigation. There are," at present, a ’ 
number of small tanks, and they would serve ns nuclei to • 
begui with and I believe that it would be a profitable under- 
taking. _ "Whetber you should give up the whole of the old 
channel is a thing that must be workod.ont. 

41. Q. The old channel is used, I suppose, for pure navi- 
gation ?— It is very, little use otherwise. 

_'42. Q. Tbe canal leaves tho watershed of tha.Kisina ■ 
about tho 75th mile. You do not propose to realign the • 
■upstre.am of it ?— As far ss I understand it, I do not know 
that yon could do so. That is a question of engineering. 

43. Q. Do yon happen to know whether navigation is at 
all important there. Does one see many heals?— My 
experience of the navigation is that one always is stranded. 

I had experience only onoe and I shall never have anything 
more to do with it. As to tho number of boat*, you" could ‘ 
count them on the fingers of one hand. It is nothing, , ■ ' 

44. Q. (Mr. Sajaratna. Mudaliar)— Thera was acorn- 
pany? — ^Yes. But it broke up very soon. 

,45. Q. (The President,)— lu paragraph ISyou say — “ In 
the larger rivers, beneath the sandy beds that ebaiacteiise - 
them, there are usually practically perennial streams drain- 
ing away to the sea." Has any person ever proposed, or ■ 
oatried out the building of a wall right across the bed of 
the stream to stop the creep of the subsoil water of the bed 
below ?— I have not heard of it as having been tried. 

4G. Q. I suppose it would be -protested against by the. 
people downstream?—! should think so, if you stop tbe 
supply to the other river channels below. Further it would 
be a tremendously costly job, 

47. Q. Oh no, not necessarily. It maybe a very, thin 
wall. In paragi-apb 15 you say — “ But the encouragement 
offered by the standing rules towai-ds such utilisation is ’ 
not great, and in many cases the rules are an insult to 
any man's common-sense.” Prom that you- infer that tho 
water-rate is unequal ? — Yes, it is the same, whether a man 
lifts water 2 feet or 30 feet. 

48. Q. (Mr. Nicholson.) — There is a rednotion .for lift 

irrigation and no second crop charge ?— No. But the cost-- 
of lifting is much more than that. ; , 

49. Q.‘(The President.)— Yon say ,in paragraph 17, 
talking about well-irrigation, "by profitable wells, I mean, 
wells from which the owners would obtain results, snob as 
would satisfy them, for very generally if a profit and loss 
account of well-irtigalion were worked out, the balance 
would be on the wrong side." . I am surprised to read that. , 

Is it really the case ?— That is, if you obarge full rates for 

bi.re, , ; . ; , 

50. Q. I should not like to advise a rayat to dig a well if ■ 
there is no chance ot profit to him ?— It is profitable to him, 
because be makes certain of employing his cattle and _ him- 
self. He earns 2 annas a day for himself instead of sitting; 
idle. It is better to earn 2 annas a day than to sit idle. 

61. Q." Yon do not think that all that should go into profit 
Biid loss- account ?— Perhaps I should- supplement that by • 
saying that if you obarge full rates for hire, you would not. 
have profit. To tbe individual it is a profitable under- 
taking. 

' 62.' Q. (Mr. Miiir’Mach:ensie.)—'He could not obtain 
fnll rates of 'hire by any other means?— Not unless a man; 
were to bale water for anybody else. , . ' 

"63. Q. (The President.)— lu paragraph 21 
" "What seems to bo required is that Govemmont shenW 
determine generally over what areas wells may be usolully 
sunk and then take the matter in hand boldly. Do you . ■ 
advocate a regular long survey of tho country, gcologiraj 
survey? — More or less geological, 
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64. Q. Tlicro is somo sort of geolo"icftf survey P — Tliis 
(lucstiou of uudcr-grounil vntcr-snp^y lins never been 
touched I'Y the geological survey, so fur ns I have seen the 
records. I do not know if it requires much gOQlogic.al 
knowledge to do it. 

65. Q. It is diflicnlt to know what . goes on belory the 
ground P — Yon have a largo area where you have suiliciont 
indie-ations to work with, you have suiliciont for iiractical 
politics, and a workable scheme, and yon can go on for a 
long time before yon need go in for boring or sinking to 

■ fo.<t what the water-supply is. 

60. Q- That is you would observe the signs from the 
existing wells ? — Probably I could devise a oomplelo scheme 
for the Knmool district myself. 

67. Q. (A/i-. JJitAro».)-Doyou llriiik wo could do it 
- better than tho people thciusclvc's P— Invcsligation should bo 

with tho object of determining where tho Government can 
best push tho sinking of wells. Tlicy should collect inform- 
ation and advance money for the construction of wells in 

■ places where they would ho most productive of good results, 
and not simply to toll people where they should sink wells. 

68. Q. (Mr, ^^c^olson.) — You mean that tho Govern- 
raenl should stimnlato tho digging of wells?— Yes. It 
must encourage tlio raynls to dig wells. 

69. Q. (Mr. Mutr-Mitcleinir.)^! suppose observation 
is not made ns to the depth of wells at tho time of tho 
sfltlomont ? — No, nothing about tiio depth of tho under- 
ground water. 

CO. Q. Is not anything said in scttlomcnt reports? — I 
cannot romembor anytliing mj’sclf. I Iiavo read heaps of 
them. 

61. Q. ( Mr. paragriiph 21 you say— 

*' Govcrnffient some years ago otrered expert advice, hut 
this ended in a fux'oo, but tlint miglit linvfl been avoided.” 
AVliat did tbey do P— A party was scut to one of tlio districts 
to boro for water and the cost of boring was something 
nbsnrd. Mr. Niobolson will tell you cxaolly what it was. 
It was carried ont in his district. 

63. Q. (Ifr. Muir'Mcichcnzh .) — Where is the fiayeo P — 
On account of tho cost which was abnormal, while the 
value was nothing. 

63. Q. Why was the value nothing ? — Bec,auso it was 
found that they know no more after the boring than they 
know before it. 

64. Q. (ilfV, JTiy/iam.)— What party was it ?— A party 
of sappers, 

63. Q. How long ago wiis it P— About 18 years ago, 

66. Q. Is there any scope for using pumps on irrigation 
wells ? — ^You mean steam pumps. 

,07. Q. Yes. Several witnesses have spoken about 
slc.am pumps F — 1 don’t think wo have information or 
machines that we could put into the hands of an ordinary 
rayat. The diffioulty is about keeping tho machines in 
order and in out-of-the-way places untess you have some- 
thing very simple, that ditSculiy is scarcely to be got over. 

68. Q. You must accept the ordinary native contrivance P 
— Yes, unless you can find something Better. 

69. Q. Perhaps you can .do it on tlio banks of rivers 
where water could he raised in large quantities P — ^Ycs. 
Tliere you could afford to pay suifioiently for a good 
ineolianic to look after it. 

70. Q. Then I understand that as a general principle you 
think that tho extra supplies of water that can be obtained 
from rivers could he employed on tho extension of irrigation 
to tracts th.at do not have it rather than to increase the 
second crop cultivation in the .areas already commanded p — 
That is what I think slionld be the general principle. The 
question is one of getting money. 

71. Q. Has that prinoiple been recognised ? — Not as far 
as I know. Hitherto it has been a question of getting ns 
big a money return as possible, not simply the benefit of 
protection. 

72. Q. Has not tho tendency boon to extend tho second 
crop oullivatiou P — Yes, ns far as I have seen. That is my 
impression from what I have seen and heard. 

73. Q. Because iho channels are all ready to baud and the 
cost of tlie works will ho very much less ?— Yes. You get 
more revenue out of it. But you do not benefit so many 
■people. 

,74. Q. (Mr. Ibbclson.) — In- pai-agraph 6 you say that 
largo crops of pulses might be grown ns a second crop to a 
much larger extent if the revenue rules encouraged it. 
■•In what respects have the revenue rules discouraged or 
VOL. IV. 
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failed to cnoourngo itp — Want of a little water to start the 
crop after tho harvest of paddy. That water would ho 
charged for if taken, just at tho same rate or praoticnlly so, 
ns if it wore for a second crop, so Hint there is no bneourngo- 
mont. - -• 

_ 76. Q. That is to say, water is not enough for a second 
rice crop hut is enough to start a diy crop which can bo 
matured without further water, and tho dry crops would not 
pay tho rioo rate P— Yes, that is tho disconragemenl. 

76. Q. IIow would you alter it ? — Under tho more pre- 
carious sources I would say that tho claims for second orojj 
might bo waived ontiroly for pulse crops. 

77. Q. And olinrgc nothing at all P — Yes. 

[ hfr. Niclioisou pointed ont that occasional floodings wore 
not cliargcd.l 

78. Q. (Mr. Ibbclson.) — Would you let them make tho 
best use of wliatevor water there is P — Yes. Especially for 
pulse crops, because frora.llio maunring point of view it is 
important. 

79. Q. Is it only to a certain class of sources that you 
would apply that P — I do not think that whore you Inivo a 
good supply of water it would bo wise from the rovenno 
point of view to do timf, 

SO. Q. But whorever the supply is precarious P — Yes. 

81. Q. And also wherever tho supply is mainly for tho 
fust crop ?— Yes, where it is registered single crop. 

82. Q._ 1 suppose tho amount of water that will bo left 
in preenriouB sources would vary every year P — Yes. 

83. _ Q. It would only bo in tlic worst year that it would be 
snllioiont to start a soenud crop. In most ycai-s it would bo 
enough for a full crop P— If it is only a single crop souroo, 
ns a rule, there is only a iimlted quniitity of water loft after 
the crop season. It is an exception to have much water over 
to grow a second crop. 

84. Q. So that your rulo would not rosult in losing mncli 
rcvcmio P — I don’t think so. 

85. As it is, yon get very little from tho second crop ? 
—Yes, ill Hint class of lauds. 

80. <2. (jl/)’. Zriy/inHi.)y Would it bo necessary to do it in 
KialnnP— I do not think it would bo necessary to do so, 
because there the people are certain of bcinfj able to pay 
easily and you must raise money for general purposes in 
some way or other. 

87. Q. The supply is very precarious for the second crop. 
Is it not ? — Tho supply is short, bnt they could grow two 
crops over a very largo area if they oliooso their crops 
differently. 

88. Q. (Mr. Ibbclson.) — Are yon speaking of tho Kislna 
delta P— Yes. 

89. Q. Would not the land ho too wot to grow a dry 
second crop? — I do not think you could got it at prosent, 
bcc.ausB when tho first crop is got in tho land remains too 
moist to grow a dry crop. But there is a very largo area 
of second crop in the district, 

90. Q. In the higher parts ?— You see hundreds and 
thousands of acres of second crop. 

01. Q. Dry second crops P — Yoa. The seed is sown 
amongst the paddy before it is harvested. 

02, Q. What is tho seed p — It is hemp. Yellow sunn 
hemp — wlint people call zaiinamn. It is grown chiefly for 
manure and fodder. 

93. Q. (ilfr, Muir-Macl-enztc.) — Is it charged for ?— No. 
There are only 600 acres charged in the delta. 

[Mr. Nicholson here road out the Board’s Standing Order 
lolating to this subject.] 

04, Q. ( ilfn. JiJefson.)— Supposing rules as to payment 
were altered, would it be possible for people to raise ragi and 
cholara on tho delta land P— They would bo able to grow it 
in a coitain small proportion. 

96. Q. Not a very largo area P — I doubt whether tho 
canals would serve a very large area. They would not let 
water down into minor distributaries. 

96. Q. You spoke about the impossibility of growing dry 
crops in the midst of extensive rice cultivation P — In one case 
I was talking of one set of conditions and iii the other of 
another sot of conditions. ' 

07. Q. What is the distinction P—1Vhen 1 said that you 
could liot grow other crops in the deltas. I meant that it 
conld not be done because of .the wetness of the country 
generally. That is, from July to November or December, 
when the whole country is a sheet of 'water up to a certain 
level. On the other hand, after the paddy is harvested, 
the fields are gradually drying up because the water ie ont 
olf. After that time tho water-supply is limited and with 
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it you could stow dry crops on suoli limit;d areas as you 
could get water for. 

98. Q. The soil does not remain wet throughout the year P 
—No. The whole of the delta system is that they want it 
thoroughly dry. Por inslance, in Tanjoro and all over the 
country where you have deltas they want the lani to dry 
thoroughly. 

99. Q. From an agricultural point of view are alternative 
crops of rice and maize preferable to two crops of rice, so 
for as the welfare of the land is conoornedP— You would 
keop Uio land in better condition. I do not think we have 
sufficient fools to show whether the former would ha profer- 
ahle. hut it will certainly keep tho land in very much bolter 
condition. 

100. _ Q. So that it would he advantageous from the agri- 
culturist's point of view P — Yes. 

101. Q. {Mr. Muir- Mackenzie.) — "IVonld it result in a 
larger j’ield than rlceP — It depends on witor. You 
could not get rice and lice unless you have a very large 
supply of water. Bat yon can get rice and oholam with a 
small supply. 

102. Q, {Mr, Nicholson^ — AVhere there might he a little 
water loft in the tank after the first crop, why should not 
the people carry out under tank irrigation the same system 
that they observe in Kistna, of growing pulses mined with 
paddy just before harvesting, instead of being supplied with 
water free. Why should they not adopt tho method that 
they adopt in Kistna P — Why should we have to give them 
water free while iif Kistna they do without it P — I look 
upon what is done in Kistna as an evasion of tho rule. In 
order to get a crop it is much better to plough the land and 
sow the seed afterwards. 

103. Q. Are they able to do so P— They are able tododgg 
the rule. ' 

104. Q. Can they do it under tank irrigation P — Yes, 
they can. 

105. Q. Do they grow a crop in that way in Dliarapnram 
aud under some of the Amravati ohaunels P — Yes, and in 
Triohinopoly also. 

J.06. Q. And also horse-gram crop in many cases? — I did 
not say that. 

lOr. Q. But it is possible P — Yes, it is possible. They 
grow it iu Godavari. 

[Mr. Nicholson hero read out the Board’s Standing Order 
on the subject.] 

lOS. Q. With reference to the Kistna channels, is it not 
one of the reasons why a second crop could not be grown 
that the obannels are closed for clearance so long a time ? — 
I don’t think that would necessarily prevent it. 

109. Q. But the fact remaius that they grow a five 
mouths’ paddy and keep the single crop so long on the 
ground P— They start so late aud keep it so late. 

110. Q. (Ifr. Jdiefson.l— You say iu paragraph 8 that 
‘‘ so far as the northern deltas are concerned the direct and 
immediate effects have been overcome.” _Bow have they 
been overcome ? — That is, by paying attention to drainage 
as far as I know. 

111. Q. You go on to say that the water-logging prevents 
the extension of the more valuable orops. By that you 
mean that you could not have garden crops in tho midst of 
lice cultivation P — Yes. 

112. Q. That is due to the fact that the whole place is a 
sheet of water P— Yes. 

113. Q. It is not necessary that the whole place should 
he a sheet of water. Supposing water was economised and 
supply was restricted to what was necessary for the cultiva- 
tion of rice, do you think, that the cultivation of garden 
crops would be impossible? — It is a matter of belief ®"d I 
cannot say it is 'proven. I believe yon could do so, but I do 
not see how it is to be practically carried out. 

114. Q. Why P — ^Because it is the custom of the country. 
You have got the custom of the country over au enormous 
area of land, aud I do not see how you ate going to get over 
that. 

115. Q. You mean that even if the people could grow 
' more valuable orops they would not do it, rice cultivation 

being the custom P — The general custom is the growth of rice 
aud that prevents anyone else from growing any other 
crop. 

116. Q. Why P— Because of water. 

117. Q. Yon are inclined to think that if water was 

limited to what was actually riecessary for rice that wwld 
not interfere with the cultivation of garden crops? Yes, 
provided 3'OU can have drainage. . . , j 


118. Q. Suppose there are tanks which are entirely in the 
hands of people who depend on thorn aud therefore use water 
more economically than in widespread irrigation in tho 
delta, IS it not true that they grow a good deal of garden 

**** ®®earoarieP — Under certain tanks they. do. 
Jiuti ao not know if water is more economicjlly used. I 
have he.ard an engineor say that the water is least economi- 
cally usel, because the distribution is bad. 

119. Q. IVhen they di not go in for mixed cultivation, is 
16 beeanse they have npt got the means P— Generally speak- 
ing, where you find mixed crop oul tivation under a tank, it 
means that tho drainage is very good. 

120. Q. So that you could not argue from that in regarf 
to the delta? — It is not so easily managed in the deltas. 

121. ^ Q., Then wo return to the other point. You say that 
where it is possible to grow these valuable crops people did 
not care for them. I don’t quite understand why when 
they conld do so thoy would not do so in a rice tract P — If 
they could do it, they would grow very much more of them. 
If they ai'B not prevented by too much water, I believe they 
would, 

122. Q. Do you think they would gradually extend P — 
Given the cenditions, they could extend. 

123. Q. So that at any rate it would be quite worth while 
doing our best to restrict the supply of water to the rice 
area to the minimum that is required and see whether, as an 
experiment, they could not grow more valuable crops P — I 
believe it would be a very good thing if yon could work it 
out 

124 Q,. Under oanal irrigation in' parts where J was 
accustomed, enne and rice were grown wholesale side by side, 
cane on higher paits and rice on lower parts. What is the 
practice here ?— In the deltas you find that on the higher 
portions tnrineric and cane are grown to some small extent. 
Bat possibly tho conditions are not etactly the same. 

125. Q, {Mr. Mutr-Mackenzte.) — Do they never go in 
for the system; nnder smaller channels which we call 
handharas, of growing rice in one year and cane in another 
on the same area P— Cane is 'practically never grown'eonti- 
nuously on the same land. 

126. Q. They divide practically the whole of the land 
into bits aud split it up — one for cane, one for rice and the 
third for' yams P — There is a tendency in some places to 
get things together for the pnrpose of tho convenience of 
BopeiTision and watching, Furlb'r than- that I do not 
think it is common. 

127. Q, {Mr, IfichoUon)—thB reason why the royals 
cannot grow Bngaroane on a rice flat is that water flows 
from one field to another on the surface ? — No doubt it 
flows all over the country. 

128. Q. If you grow sugarcane in the middle which 
requires water to be taken off and ■ drained, you would 
deprive the neighbouring fields of their accustomed flow of 
water P - Yon conuot drain the oano fields in the Godavari 
delta for that reason. Water gels into the field and you 
cannot get it out. 

129. Q. {Mr. Ji6e/son.)—Wlwn you eay that water 
flows from field to field you do not mean that the flow of 
water is continuous in both tho fields ? 

Afr. Nicholson. — Yos. 

130. Q. {Mr, Ibletson.) — I have never seen that sort of 
rice irrighlion in my life. Is that necessary P 

Mr. Nicholson.— That is the universal method adopted 
here. 

131. Q. (Mr. li lief son.)— That is injurious. Is it not P 

Mr. Nicholson , — Thatds the only method adopled here. 

132. Q. {Mr. Ibbctson.) — Would it not ho possible to 
introduce a change P Iu the deltas you adopt the swamp 
method. But under the tanks where the water-supply is 
limited, would yon adopt the same method P 

Mr. JSicholson . — We do tho same thing. 

133. Q. {Mi. Ibhetson.)—1s no lice grown except by, 
swamp method ? 

Mr. Nicholson.— "^ 0 . 

134. Q. {The President.)— "Nhat I cannot make oat is* 
the high duty of water. We have heard fiom Mr. Chatter- 
toil that there is no reason why wo shonld not get from 00 
to 100 acres for rice. 

• Mr, Muir-Mackenzie.— In Qnjerat they say (hat fhe 
more water there is, the more rice. 

135. q. {Mr. Ihhetson fo ilfr..ffiyto.)-'\Vhat do you 
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f.iy ftl-out tlic i\ev<’5sUj for sTtnicp ittij^aUoo, llio »iil>ii;crsion 
of tho xvliolo ntiM P 

Mr. JfioX.in,— 1 wriil into ttial quf'^tion fomo llmo 
o;:.’. I Uiint; nrlitro rico iriiptl.in is pr.icli-oi on nn 
ojtcnslvo »«v'o, n« is ttono in Miulins nml in Itrntnl. the 
snauiji inigntiin is tin' onU' wav in \vl>ioli tlicy roulil tin it. 
'Wr (to not itn it tlist vftv, Iw-'.-rn'o tito I'i'rcfiitaite' nf rico 
TfOalJ K' smalt. Tlio dillicnltr tl.cv hsvo in .Mnilins sneli ns 
invnlnntary irription nml tlinl s.ntof tliinj; npin ntn in wry 
smnll form in I cnpl, whcio irrifistion is n!ino«l mtiroly 
lire. ^Va•.^r is lol cn fnMn ono ■(, nnollirr. 1 Imvo 
n.i d.nbi tlmV is the nmtt eounoniirnl way of tloini; it. I 
tlci n t tliink you (rd uator ou tlio tloKl- ns coinl.nnlly nml 
rogaUrly if it i» j nl cu by soi'.iM'.o ilfptbn m is iloiin in 
some jil.ircs nji-oountty. 

IPO. Q f.lfr. JlfKiV-.lfofitrflnV.) — Too iii*o of Urnp' is 
tnmtly r.iin-fcsl. It is net jircalur'al liy irrif;.it’!OU from 
rivers or cbnnncls? 

•l/o. 7/iy.lan.— Vi's. On tbo S. tu’ C.an.sl in lli'apl 
U oy bnve n system of Kivinir ont laml cn l>a>rs of 7 \c.trs 
nnl" ib.ey esnnot fol'o'r ti c vr.ater to sto wbnl prtieultr 
fiebU arc to bo ebsrfte.l. Ti.'V piw out laml in bi'ol:*. nml 
it is .asjuintJ Ibxt every Sell in tliat t.V rt aeoubl tube rent -r. 
At any r.ite tbey rl.a'p for it. It may bnj'jvn tbnt tninn 
of liic imliritlunh in tia*. btoil; elo not w.au'. u.at'-r. Tln-y 
rofinc to sicn tbv npjlirntirn forloatrs. Then tbov nnulJ 
rot pive atm bbel;', tb.ey rroubl not plve it out em Ica-v 
cntil rvfryboly sipns lliC n]'|'lie.atioti. It is ([nito in tbv 
P incr of two or tbtVe* imliviJua'.s to I'lercnt llio « toils bb^'l; 
tcint: piwn out. As n irntt. r of fort, in Orisin. tl.al eeni 
fiU'idlo K' .a wry setious elifiltulty. In lliljir iitcMuro Is 
rut rn by ibe etbrr c.sltivjlors an i n' a rule tbe wli de bb'rl; 
IS given e.ut. rrattlee in both Ibe rtoelneeii i« ibii t.nless 
ev.rylxulv In tbe bl .rl; jflitii In Hie apj lienti m nml toi den 
bimtelf liable to rr.atrr>iate, tbe w.a‘.cr is not given nt nil. 

Mr. yich.'Iicn. — Mr. llenMU is very nniiocs to niter 
Ifcv system of swamp cclsiention r 

137. Q. (.Ibr. J'jl-'ltjn .) — Your main te.aion for ele* 
rrribing tlie growtii of patMy cnlllv.ation ns " unforlumte " 
is. 1 undcrjtnnJ to 1/^, t!i«t it men itaiiiies an iinmeiiso deal 
tf evater wbieb. if supplied to olbrr er.ip*, wuld bi made 
to rover n mueh l.argcr r.tva nnd to lenetil a inoeb larger 
imuiber of jv-eple:— Yv<. 

ISS. Q. You ray in paragraph 10~“ under sueb worbs, tbo 
r.dlitrer.M of tli? |."e'p'.e to the growlb of paddy !i pvuiiaeiy 
cnforlur.ate." Tlial rea'on wbicli you liaic just given dnea 
col ripply la tliat case appatcatly because tbo water belongs 
to n limited number of icople and even tbongb liny use it 
furdryciops it would not go to nnybody oatfidc:~lt 
would gj furtlcr down ; it would go ever a Iniger nrea. 

1C3, Q. But it would l-o wilbin ibc tame village f — It 
mar be wilbiu the same village, liul it will benefit n num* 
ber of people. 

MO. Q.To a ceri.ain extent P— Yes. 

1 11. Q. As regards Ibc btiicfil to tbe p.ople, I tliougbl 
tbat the rights in water were nil taben up, so ijial if you 
did economise it by glowing dry crops instead of wot, it in 
only tlic rigbl-boldcni that conld_ use lliis surplus Hint in 
created ? — If water U available in tbe sources, it can bo 
taken to any loud outside the ayakat with pcriuissiou. '' 

M2. Q. IVbosc permission?— Goucrally of the vlllago 
bea'dman. 

M3. Q. Do you mean to siy Hint n man <vIio li.ad no 
right nl nil to wnior can lake it i — As soon as their needs 
nro salisEcd, dty lands may be watered. It is done in tbo 
villages to some extent when llioio is plenty of water. You 
may take tbe avnter to dry lands beyond tbo uyalat, in 
wliieli case a water-rate is cliargcd. 

Mt. Q. (ilfr. //ly/iam.)— dVet land must Lave n prior 
cl lim ? — Y’es. 

M.5. Q. (Mr. liliclson.)— You don't think that the villa- 
gers kiioiv best ns to how to make tlio best use of tlicir 
water. Although their rice crop might fail occasionally, 
sot they must got moro out of rico even allowing for that 
failure than from dry crops. Otberwiso they would 
change their practice P — Tbo agricultural world is hidebound 
by custom. 

MG. Q. Even svhere tbe profit is in question P —Here you 
have a custom of growing paddy. The question is ; has any* 
body over thought whether that water could boiielit a larger 
nrea taking the average of loasons if you had adojitcd soiiic- 
tliing difforent. It is a question w’hcHior it has come homo 
to the r.ijat that his present habit is injurious. 

147. Q. Y'our personal belief is that if tbo rayat could bo 
induced to grow dry crops bo would find it wore proDtablo 


nnilerprofiiriotis miirccs P— Ho lias found it eo in aomo 
places. dVolmvc experienced Ibal lie docs it in some plucos. 
\Vhat 1 wouU nrgo is that bo sbunld bo encouraged to do 

it. 

l.fd, Q. How would you encourage bim ? — l!v saying 
that if yon giaiiv any oilier crop but rice , } oil wpu'ld Imvc ii 
rvJtictiou In nssi'.ssment. 

149. Q. W bieli would be rcaronable from tbe point of 
view of lioveruinnil, bee.aus.'’ ho would l.iko Ic's water ? — 
Yes. It is better to innko pertain of low assc.ssinent for 
wliolo tbsn full astc.-anunl for a part. 

160. Q. To come to tliCfO supplcnieiifal wells, I sboiild 
like lo ask you the s.ame qiieslinu ns I asked aomc of 
tbe wilnesvs. If you liau a lakli of rupe.'s to spend on 
wells for the protection of the di-triet, would you spend it 
on stippleiiirnl.al wells in the ttynials of tnnhs or spend it mi 
independent wells in places where there is no protec- 
tion at pip«enlF— It would depend very largely on the dis- 
tiirlt. In the Karnallc district,', 1 sbonld prefer to sjiend 
it on supplemental svclls, liee.an<c the tanks are to shallow 
that water dots not hold ont. 

161. Q. (.1/r. jlfrjir..hfnrl-enriV.)— AVhIch niellie Kama. 

tie districts p — I'rom Nelloie to Tnujoro. 

162. Q. Tlie coast Wt P — The East Coast bell. 

153. Q.{^fr.yiflnlho!l .) — IVoiildyou tnclnde .S.alcm nml 
iSertb Areol in tbe disltitls which ought lo be provided 
with supplemental wells? — There llicy follow the practice 
Very fully alrva ly. lint there are other narls avhere tliero 
is small oj>cning for supplemental wells. I would en- 
courage tl avlicterer there are small or shallow tanks. 

161. Q. (^^r. Ill(!ion)~YouT nnswer romci prctlv 
miirlito this; wherever snpplcment-al wells are wanted, 
you would prefer them to iiidi’-.'ndontwells ?— Yes, hecansa 
you will get hctler v.alu' for llic money. 

165. Q. Nil merely better v.iluo for the crop*, but 
better v.slne in the form of protection ng.»inst famine P 
— Yes, eerl.ainly. 

160. Q. Puppore you have Ihe lank o_yaba/j lliarougbly 
well supplied with thc-o iapplemrnt.il wells and jou mo 
growing g.trden cnqis, n valu.able sort of crop, do yon 
think it ia a w.wtc to give the tank supply to tho land 
nltvady ptolictod by wells ; do you think it is a waste lo 
give both tbo underground and the aboveground supply? 
—Given the fncl that yon are growing garden eiop.s, you 
Would not need to give hank vr.itcr to that land, 

167. Q. C.ati yon then take tho lank water past tlio wells 
to other hands?— It is a poisibilily. 

159. Yon don’t think it would be ndvisablop— It is 
rather difiimit to say. If you havo garden crops on tho 
whole ol tho ayakat, then you could run tho water in the 
way you suggest. 

169. Q. Having got tho garden crops under wells, Iho 
tank water would, not be noclid.f — Not generally. They 
might run tho water fro.ui tho tank to save thouisclvci tho 
trouble of t.aking water from tho wolls. 

ICO. Q. In reply le Qoestion No. 13 in regard to Cuddapah- 
Ktitiiool C.innl you say — " the canal has failed so far bjcauso 
it w.vsnol ivanl-.'d wlioro it w.as taken ; not solely bcouiac it 
paises through black cotton soil, but in part also beeauso of 
geological fonnatlon of tho country whicn.that soil covers.” 
Wliat is tho geological formation of tho country P — Almo.st 
tbo whole valloy down which it runs is midorlnin with 
Bcdimeiitary rock, which is impermeable, so that you don’t 
gel any drainage. 

ICl. Q. Sne.aking of tbo means of using tho under- 
ground supply, you say in pamgrapk 15— hnt tho on- 
oonragoment oUeroi by tho standing rules towards snoh 
utilisation is not great." Y’ou tell us presently of ono 
difTiculty, namely, tlioro is no difTcrenoo of rates. Is that 
tho only respect in which you would like to iiiiprovo it P - 
If tho extra cost to tho individual utilising it is rocoguised 
I do not think that you need go fiirlhor. ’ 

1C2._ Q. In insocuro places wboro famino is frequent, do 
you Uiiuk it would bo reasonable for Qovornmonl to waivo 
tlic claim for water evou nt tho ciiionse of others P— I do 
not know. 

103. Q. lyiial aro your most insecure dislriots P— 
Aimiilapiir and Bellnry. ui.siriois r 

. ?*’*• Aiianlnpur if you could, by extending 
irrigation, reduoo tho famino cxpcnditiiro it would pay 
GovenimcnUo give n small bounty to irrigation. Tliat 
being £ 0 , IS it vfiso llml the Governiiiont should continue to 
rCBtrict irriguiion and not h bounty but to cbar;^e 
royalty on Ibo use of any ivator that is not (ivanlod 
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Mr-; C, elsewhere nnd by the ose of • which the snpply of no other 
Benton, source is diminished ?—l do not see why the Government 
— — r should give something for nothing. 

165. Q. It might relieve the people nnd the Govern- 
ment will get'back the profit during famine. Every acre of 
added irrigation reduces the famine expenditure ? — In 
every famine the niyats who hold protected lands make 
-large profits from them and there is no re.uson why they 
should not contribute to the support of other people. 

166. Q. Suppose the royalty charges are taken off, much 
more extensive use would be made of the subsoil water 
-than is made P— That is the charge on the river channel. 
It no doubt would. In some places it must keep men hack 
from irrigation. The extra charge is Es. 3 or - Bs. 2-4-0 
according to the class of llie river. Bs. 4 is the full ' rate, 
and there is the reduction for lift. 

167. Q. Do you think if that were done you will get an 
-increase ?— There will be. 

168. Q. You still think that it would ho a mistake on 
the part of the Government to remit it P — It depends on 
where it is and how much the amount is. 

169. Q 1 am speaking of inseonre tracts p — ^I do not 
see why the Government should give up everything. 
Considering the extent to which the rayat is benefited, there 
is iio reason why he should not contribute towards the 
general purse, 

J^O. Q. You would, ns a matter of fact, relinquish the 
power oL reducing the famine expenditure for fear of 
causing men to use water without paying anything and 
thus making them too rich ?— That is not tlie way I would 
put it. 

171. Q. {The President .) — Does it not resolve itself 
into this j if men arc deterred by this rate, our policy 
should bo to lower or abolish the rate. 

172. Q. (Mr, jyicholson.)~Vndi:r the Gundlak.ammi 
river where there are no rates, there are more dorttoii wells 
than elsswheve ? — Yes. In Maricapnr all along the banks 
it ii full of them. That is a precarious tract. 

173. Q. (Mr. Mn{r‘Machcnsie.)—li a man digs a well, 
if it he not inside the bank, he would not bo cliargi^ 
anything P — Yes, because it is on his own land. There is 
plenty of water iu the bed of the river Palar and aho 
within a certain distance from the bank. The fear of 
being charged keeps the men off from the hank of the 
river. 

174. Q. (Mr. liictson.)— The bardc of the river is not 
private land P— Up to a certain limit it is public land. 

175. Q. In paiwuraph 17 you point out "over large tracts 
the prospects of weTljirrigntioii arc the poorest, and present 
no chances of earning interest on the capital requited, chielly 
because the cost of sinking is great'aud the underground 
water-supplicslextrcmely scanty.’' Take the Deccan district!', 
wiiioh are four. What proportion of cultivation is so silnuted 
as to ho protected by wells ? You can only give tho roughest 
possible oslimatcP— I doubt whether j'ou would get more 
than 3 per cent, of the area of cultivation in tho coded 
•diftricts. 

176. Q,. Even if the money wore unlimited P— Yes, 
perhaps rather more th.an I said. I would consider a little 
further. 

177. Q. In the ceded districts what proportion of 
cultivation is so situated nS to be capable of being pro- 
tected hy wells it money were unlimited. That is the ques- 
tion you have to consider. There is also tliis que.stion. I 
suppose in these ceded districts there are considerable 
areas which are physioiilly unfit for irrigation, being too 
rocky cr too high or being too poor soil. Can you give us 
any idea as to wlmt proportion of cultivation is included in 
ureas of that sort or deep black cotton soil ?— Given the 
water, it is a very small proportion of tho area that would 
not be benefited except whore yon have black cotton soil. 

178. Q. There is very little area unfit for well cultiva- 
tion except black cotton soil F —There are areas where it is 
a physical impossibility to take water to. 

179. Q. (Mr. -flfy/mm.)— Y'ou wc.m the lift is too 
?_q'ho land is much higher than the level of any 

water that is within llio range. 

180. Q. (illc. -ZhJrtson.)— In Bomb.-iy Deccan there arc 
latgJ areas which you conid not irrigate even if you had .the 
water P— It is a question of lime. 

181 Q. The sort of case that 1 am conlcmplaling is poor 
shallow soil ?— I do not know whctlier there is any large 
propovUou of land actually under cultivation which could 


not be -irrigated. I do not say it could bo profitably 
Jmgated. It would involve an enormous expense to hrin" 
it under irrigation. • ° 

182. Q Then there is no oh.etacle to irrigating the kind 
of land that I am speaking of P— Given t)ie water and time, 
there is no obstacle. 

-183. Q. In paragraph 18 yon decline to commit yourself 
M to the average cost of a well or the average life of it or 
the average area watered by it ? — If you would ask rue 
something more definite I would answer. 

184. Q. Taking an ordinary well 20 feet deep with no 
obstacles, there being fairly soft rock — I suppo-c tliat is tho 
ordmary^verage well fhat you get in insecure parfs of the 
Madras Presidency and it is only with insecure parts I am 
concerned — what would bo its average cost ? — The average 
cost of a well would probably run np to Bs. 400. 

185. ^ Q. How much would bo the mnsanry ? — It depends 
upon circumstances — how friable the nature of tho soil is. 
Sometimes yon get loose gravel which runs down to some 
distance. In that case as far as it goes yon will have to 
revet it. 

186. Q. All round P — Probably all round. Sometimes 
yon get into harder rock. When I said Bs. 400, I was 
thinking of a case in which yon would liavo to build a 
considerable amount of revetment. 

187. Q. Ifholmsto bnild lcss, it would co.-t less? — 
Very much less. It may ho done for E#. 200. 

183. Q. Is it not a foot that oxcaratirrg rook is more 
costly than revetting ?— That depends. You may get a 
rock which yon can excavate without very much expense 
and yet would sland exposure. 

189. Q. I mean the ordinary rock which is generally met 
xvith in tho Deccan P-If jt is very hard rock you will have 
to give it np nnd try another site. 

■ 190. Q. 1 will take a well such ns I have been consider- 
ing, with all these preeunlinns taken and with nothing 
tostly about it, the expenditure being cconomirally' npplied 
and the annual repairs being reasonably made, how long 
would that well last ?— It may last absolutely indefinitely. 

It will certainly last fifty years ; and it may last even one 
hundred and fifty years. 

191. Q. You think it might be expected to, last 50 
fnlly ? — Yes. I would leave it absolutely indefinite. 
There are large number of wells which are over a liundred 
years old. 

192. Q. Ton know that as a fact?— Tlioy were there be- 
fore the British Baj began. ^ 

193. Q. How do yon know?— Bccauso (hero were, grants 
of land nnd such wells ns wrfo attached to tho land aio 
mentioned in the grant. 

194. Q. Have they anything more in tho way of niasoniy 
than the sol't of thing you have been building or arc they 
^Jaii-a-built onesP — They arc built in stone. 

105. Q. With mortarp— I am not -sure about the mnr- 
t.ar. 

106. Q. Tliey would co.sl more than four hundred nipfcs ? 
—Yes, they cost more than a thonsand. 

107. Q. Do you know if these wells have anything inure 
than protection on tho ra6t sideP— I cannot fay; that 
depends upon the rock. 

198. Q, About the area which is onmially irrigated from 
the well. Taking the well to bo 20 lo 25 feet in depth in 
tho ceded dislrlcls, what area could it irrigiit: ?— Probably 
4 acres, 

199. Q. As much as that on an average? — Yes, given 
water-supply. 

2(X). Q. Not more, however good tho supply ? — You may 
run up lo six. 

201. Q. On a single m6t? — At one lime of the yrar 
you .may got np lo six immediately after tho raiiii, hut at 
oilier times it runs dowu to three in tho (■.lac of a hot wea- 
ther crop. 

202. Q. Supposing there is a year of drought and they 
substituted fodder crops for tho good deal o! mote valuable 
crops, how much area 'could they extend?-! don't think 
you could get a very much larger area except that jron could 
got more crop and more cuttings, 

203. Q. Not much more area?— No. Clmlam would be 
the cbiol crop it they grow it for fodder. 

204. Q. (hfr. Minr-Merlenzif.) — Gnr.len rrop» ar^ 
grown comparatively little? — 0 to crop is almoil always a 
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pnin crop. Atk Iber crop ii ix iniic:l ono. Some ptirl ot 
the aro.-x will be xinJcr the gunlcn crop nntl foaie will bo 
umicr grain. 

205. Q. (.Ifr. Jlhrfsov.)— Yew Fpcalc of llie tystem ot 
Government ndv.nnee*. Yon ray “orpccinlly (be (nti(]« 
nvaiinble Imvc been intcrmiltonl j ino<! iniqnitoxiOy m in 
lome ra<cj.'' YThat nro yon tiiinking of ? •— 1 nni tbinkim; 
of 1S02 wlifii Govennurnt liad nmiertaken tbe gnxiit of n 
very hrte number oi lo.im nnil tbe onli r went out tbnt oil 
ree.and instolincntt were to be ►topped Icc-nu c funds were 
»bcr!. -• 

20C. Q. So that 0 n an wbo bod ►tarled on first in-lal* 
men* was not given tbe second and bnd to rto]>? — 1 elo not 
fcnntv it jierfon.olly, but I bod it from tbe I'olbvlor of tbe 
diftrict wlio bol tbe biggest ndvonci’fl iml nnd be iniJ it 
was .0 mo'l terrible Rd-bock tbsl be ever b.od to tbe promo- 
tiun of well*. The money man provided in tbe end, but it 
WRs too Utc ; by the time the gr.ant wot finally given tbe 
dain.agc done was pre.at. 

107. Q. Sotting aside that pattionbir instance, n« to 
which I quite agree nilii wb.at yon ray, i* it yuiirtxpcricnca 
that the funds gem'r.ally available were unujual to tbe 
demand. You do not happen to kaiow Runieicutly ; do you ? 
— As far as I have been able t > w.atcb them tbings, no man 
has lieen able to know bow mneb mtui y be could git, 

203. Q. You think there bare been eases of people who 
were prepared nnd willing to bake money and money coald 
not he had ? — Not snfiiriently roon. Veiy often epplir.a- 
tious Lad come in. They had to dcfir the grant. 

203.' Q. DOf j it matter mnch whrther a iman m.»kf« a 
well this year or llie next ? — You mmt gel him on tbe bop. 

210. Q. You mean that if be docs n> t g<l the money 
earlv cnongb in the season bo will change bis miiidr — Xlsv 
be. 

211. Q. You sranl it continued all tbrougb ; you w.int a 
itfady tnpply a« in irrigation ?— Yes. 

212. Q. You say in tbe same paragraph "at pictcnl this 
duty is piled on tbe shoulder* ot the cvcr-btirdencs! Ee-venue 
Departuiont, the underling* of which will raturally oLstmet 
devclopmeut." I c.an gnite re.alise tbe difiicully, but bow 
would you remedy it r— The Govimmcnt fbculd provide a 
special establifbment nnd take up definite areas wilba 
small separate tst.ablisbment and work it till all possibilities 
are (xlmnstcd. 

213. Q. Thrro should be a permanent cstalliibrr.ent to 
p-;tambnlatc tbe connlry F — Yes. Tliry wonld enquire as 
the men go about the country. Y'ou will liavo to entertain 
biglilypasd men wlio could be tnislcJ to make enquiries and 
do the distribution. 

214. Q. TVh.at fort of men would you keep at tbe hf.ad t f 
the eslablisbmenl ? — A man ot the rank of Deputy Collector. 

215. Q. Do you think a Collcclrr would like a special 
datv Deputy Collector taking ndvanecs out of bis band-? 
— lie would not take it out ol his hands. He will lake it 
cut of the hands of tho taluk csUblishmenl. 

21G. Q. It would go through the hands of the Cjllec- 
lor? — He would ho a *pccbl Deputy Collector under the 
Collector. The Collector must be held responsible, sup- 
remely responsible for the whole thing. He will Imvc a 
special man as he lias for Forests. 

217. Q. About black cotton soil, there is black cotton soil 
which can be irrigated profitably and tliat which cannot 
bo ? — Yes. 

21S. Q. Can you give us your definition of that which 
can be irrigated profitably ? lYIiat are the conditions 
necessary for irrigating black cotton soil r — Dlack cotton 
soil is such an indefinite term. 

210. Q. Can yon make it more precise, more definite r — 

I don't see bow yon could define it. If your black cotton 
soil is heavy clay and yon cannot drain it, it would not pay 
for irrigation. 

220. Q. Are those tfie two conditions ? JIusl they both 
exist, or, is either BnfEcient to prevent irrigation ? Could 
you irrigate well-drained heavy clay ? — If the clay is not 
too deep, we can irrigate it. 

221. Q. That would necessarily mean that tbe drainage 
is not deep. If black cotton is shallow and clayey, can yon 
irrigate ? — Yes. 

222. Q. On tho other hand, most snilabla Ibck cotton 
foil is that wbich is not too heavy, not too deep and has 
good drainage? — Another point that has considerable in- 
fluence on the question is tbe nature of tbe subsoil. Somo 
of our black soil lies, ns far ns 1 have seen it, on gravel 


wbrob Is decompose 1 gneis'. As this is very full of alka- 
lies, it requires In be irrigated inrefully, Tl.nl is the danger 
which you have in si.me cn«cB nnd not in others. 

223. Q, lint Hint condition being answered, other con- 
dition* are uniform Yc«. 

221. Q, IVbat is tbe maximum depth of black soil that 
yon could irrigiile? Moro than bow many feel ? — If it is 
light cnongb, depHi does not matter. 

225. Q. If It is beivv ?— I have rot bnd any cxpirior.ce. 
It has Ik'cii trieil on stiff Mack cotton soil in Kuroool, 
There they wori't tonob it. Very often it is not mere than 
4 feel. There is no drainage tbcic. 

22(5. Q, Aon know of no eases in which re.al *t!fr black 
cotton soil, lowen r shallow and however well dnlned, is 
irrigated piofitably ?— "What I bok upon ns blnek cotton 
foil wliieb I sball show ym has been Irrigated at N'andyal. 

. "27.^ I* it roil in which yon ran grow cotton without 
rrrigaiioii F— Ye*. It rraeks very widely. 

22S. Q. Y’lni know of no blatker cotton toil tb.an tliat F — 
I cannot remember .any particubai tract. 

229. Q. That i* iirigaled ?— Only a imall an.a. It Las 
been irrigatfil for a long lime. 

230. Q. {Mr. ^rvir-^faclenzle.) — IVbere doe* the bbvk 
cotton toil occur which is nnirrignblc or nnsuitable besides 
that ill Kuniiiol F— I have no experience < f ai.v otlicr. We 
have no* real eifHTiei.ce to Ray that it i« alsofutcly nnsuit- 
able fur irtigation. It is nnsuiti,*! r'li a degree. 

231. Q-A’owbcrcr — It lias not Ken tried ; we have not 
had water on it. 

232. (J. You wonld not commit yourself la the concln- 
^_on iLat it is nowhere totally unsuited for irrigation? — 
he. I would *ay tb.al it is iiiadvisabK to attempt it. 

233. Q. Y'on would not nay that even the least well- 
drained place* were tot.ally niisnited for irrigation ?— Down 
Hie Kiitnooj valley through which the Knrnool Canal runs. 
It wonid K inndvliable for a man to irrigate Kcausc of tlie 
want of drainage. It bus bi-cn .advised fo. 

pj. Q. Stilly they do?— To a very small (itent. It is 
only ill *i.ocial sites wliete there happen to be some special 
advanl.ag(S frr drainage. 

235. Q. IVluit I want to know is wbetber it would gene* 
rally be in your opinion unwise for them to irrigate ; in 
what trarts rf tbe Country docs that di-adTant.age occur 
biiides in Kttrnoel F— Thtre i.s a large area in Bellary and 
Anantapur. In the southern and central part of 'Colm- 
latoic and piarla of Madnra generally, although there U a 
fair amouiit pf wclMrrig.ition, I don’t' know if it is ad- 
visable to irrigate wholly nr anything like gcnerallv. Aoaiii 
in the northern portion of Tinnevelly nnd .Madur.a and rhea 
in Kiilna upland talnli it is douLtfnl. 

230. Q. One of tbe wllDt^ses, an ofiicer who sent In a 
memorandum, a.iys H.cre are 20,000 acre# nf bhsck cotton 
soil nnder irrig.itioa in Tinnevelly ?— It may be black soil, 
sandy or loamy. 

237. Q. Y'ou wonld doubt its being genuine black cotton 
soil i—\vTy much so. Tl.cre are large areas under well- 
irrig.ation in rnederate black cotton soil. Bat they are al- 
most exceptional Iback cotton soil. 

233. Q, La. is the exceptional character ?— Being loamv 

and sandy. 

239. Q. I gather that garden cultivation is pr.sctised to a 
comparatively small extent under wells. Is that so over tbe 
Presidency gmcrally r— lYell-irn'gation and garden cnltiva- 
tion are orJina.ily used as synonymous terms. 

210. Q. I mean tbe cnltiv.ation of valuable garden crops 
such as turmeric, sweet jKitalocs, and yams? — Y'ams are not 
much cultivated under well# ; sweet potatoes considerablv ; 
tcrmerie not very largely but occasionally. . 

241. Q. And vegetables? — Y'egclables are grown nnder 
well.*. 

242. Q. Are they generally second crop, with the gnun as 
frit crop r—l.bcT are one o£ the crops of the leasoa, 

243. _Q. YVonld they bo the only crop .® — A portion of the 

land will be under garden crops and a portion under •wain 
crops. “ 

241. Q. Is a hrge are* under the ordinarr grain crop of 
tho connlry ?— Y'es ; everyone practically has one crop of 
grain. Y’ou may say that is piactically the general rale. 

245, Q. And used for its grain and not for its fodder?— 

No. The practice of growing fodder crops under wells is 
not known. 
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, 246. Q. In any yaara of acaroity of wLlcli yon iave had 
oxpcrioncp, have you known a lavgo number of JcacJicJta 
wells dug haslily for the purpose of growing fodder P— Not 
for the purpose of growing fodder crops. 

247. Q, Nor other purposes P — A certain numhor were 
sunk in the Chinglcput district in 1891. 

248. Q, Nowhere else P — Ido not remember hearing or 
knowing of them. They are not at all common. The oppor- 
tunity for them is not great. 

249. Q. Is there no use attempting to incroaso tho num- 
ber of supplemental wolls in a year of that sort P— They do 
it to eome extent and in some districts considerably. 

260. Q, In the Deccan P — I could not soy for certain. I 
have no information on that point. 


parts, but in other parts are rarely seen in tho wet lands and 
any explanation of the fact is difficult to find." Is not 
.tho_ explanation of tho fact that the tanks above them have 
an insured supply P-No. I don’t think so. In some parts 
ot Ohingleput you see supplemental wells, and in others 
yon see none. You sea the same in tho Deccan. Some 
tanks have supplemental wells and some have not. Why 
it IS so, I cannot say. I have not been able to work it out. 

268. Q. I understood you to say that in the ceded dis- 
tricts only 3 per cent, of tho area could bo irrigated. Per- 
"“Ps is a provisional figure P— It is a very provisional 

2C9. Q. Canyon givens any idea as to what is the 
present area P— I don’t know. In Anantapur district there 
IS 38,000 out of l-J- million cultivated. 


261. Q. Why ; aro tho tanks too dry P— In a bod year 
tho tanks are nearly so and in a year of severe drought aro 
absolutely dry. 

262. Q. From start to finish P — ^Yes, 

263. Q. In a year of that sort if Jcachcha wells are dug 
under tho ayakat, do you think they will bo of no use ?-~ 
No. They will have no water; not oven pakia wells have. 

264. Q. Do they also dry up P — In years of drought they 
dry up ; supplementary wells are not goneiaily used in years 
of drought. 

256. Q, Was it not so in 1891 P — I do not know ; I was 
not out in that year, hut presumably they were. 

Jlfr. Nicholson stated that they ware used very 
largely where there was a small supply in the t.mk and 
sometimes even when there was no supply. 

266. Q. In pars.graph 6 of your note you say “as to 
substitution, it cannot be said that iirigation under works 
(a) and (J) leads to any such on a large scale, for paddy in 
itself is no more valuable than our dry grains.” I don’t 
quite understand ; the price of paddy is generally higher 
than that of the grains P — The prices of paddy and ragi 
aro generally identical. 

267. Q. (Afr. Ihhetsonli — Is paddy unhusked rice P — Yes* 

268. Q. {Mr. ilf«ir.ilfacI;e«sie.)y-l6nppose that very 
few of these supplementary wells existed before the tanks 
were made P — Very improbable. 

269. Q. Would you not ho afraid if water was taken past 
supplementary wells after they had been made P — The fear 
would discourage rayats from digging such wells under these 
tanks P — I am alluding to Mr. Ibbotson’s suggestion? — 
That suggestion pie-supposed that the wliole custom of 
cultivation under tho tanks was modified, that instead of 
the main crop being paddy the whole of the tank ayakat, ns 
at present existing under the wells, was to bo devoted to 
garden crops. 

260. {Mr. Muir‘Mackenzie)—Oo I understand your 
suggestion in that way P 

{Mr. Jbbetson.)—ln the case of paddy, tho well is 
oomplementary but not supplementary. In the case of all 
others you can go on just as well without the tank. 

261. {Mr. AftiiV-ilfacieiiJie.)— XsEuraingthatsamecon- 
ditions exist, do you not think that the digging of supple- 
mentary wells will be seriously discouraged P— I suppose 
the well existed before the question arose. 

262. Q. You mean wells are already dug P— That is the 
suggestion put by Mr. Ibbetson. If you refuse to let water 
out of your tanks in order to make people dig wells, 
people will have sense to see that they can get water by 
digging. They would have generally a site to dig a well 
within a certain range. You need not fear the sense of the 
people on that point. 

263. Q. The expenses of lifting water would he very 
serious in the case of a well P— Probably it would be very 
low lift; it might be only 4 or 6 feet. 

264. Q. Even that would he expensive as compared with 
flow ?— Yes. But it would be cheap compared with a 20 
feet lift, which be might have if there was no tank. 

265. Q. In paragraph 14 yon say speaking of the Kur- 
nool-Cuddapah Canal " Government should then cause a 
detailed and carofnl investigation of the.irrigational capa- 
city of the country to be made on broad lines. tVIiat do 
you mean by “broad lineiP " Do you mean protective lines t 
I should say protective lines. 

266. Q As contrasted with merely Bnanoial and produc- 
tive lines P— Not only that ; the broadest principle is to 
utilise the water rather than try to make money. , 

267. Q. {Mr. Muir.Mackenzie.)~YovL say in paragraph 
16 “ that supplemental wells are very common in some 


270. Q. Would you despair of seeing tho present area 
under the _ well-irrigation doubled P— In some parts of the 
ceded districts I don t , think that there is any opening 
whatever,' and in other places the area conld bo largely 
increased. 

271. Q. I presume that the existing wells are restriefed 
to_ those areas where the country is most suitable. You 
think that the number oonld not ho doubled ns a whole?— 
Probably it might very well be- doubled.. We have 185 
thousand acres irrigated by wells in the Deccan district at. 
present. 

272. Q. Yon think that area conld be doubled P— Yes. 
In a very largo portion of Knrnool and Bellary and in some 
parts of Anantapur there is no opening, either the country 
IS too high and rocky and yon could not expect water and 
very often it is a question of distance from villages, a very 
important factor in the probable number of wells. 

273. Q. Yon mean the rajat would not sink many? — 
No. In some parts of Knrnool the probability of sinking 
wells is very large, and in others the reverse. 

. 274. Q. I understand these varying conditions and diffi- 
culties, and what I want to know is whether there is any 
doubt whether the existing number of wells could he 
doubled ? — It conld he done. 

276. Q. If it conld he done how long would it take pro- 
vided that money was freely advanced and a special estab- 
lishment was provided and everything was given to get it 
done P— It depends on the number of men you could pnt on. 

276. Q. What would yon like to pat on in each district F 
Would you like to see one establishment in each district P — 

I would not to begin with. I would like to see how.it works. 

I would make the establishment of a Deputy Collector nnd 
a number of men, Revenue Inspectors and subordinates to 
carry out inspection. I would apportion them parts of the 
Knmool district first and see how it would do. There an 
officer conld double the number of wells. If a man knew 
the people, given the money, and given the establishment it_ 
would probably take three years ; I do not see why it sliould” 
not bo done, if he has everything in his favour. 

277. Q. Certainly he might manage it in double the time, 
say six years ? — He ought to or be hanged. ■ 

278. Q. At any rate there is nothing extravagant in hop- 
ing that the number could be doubled with the aid ot 
liberal advances, suitably advanced within twenty jearsP — 
Yes. 

279. Q. I observe in the statistics yon gave the area 
protected in all seasons, by which I understand tho area 
protected in the worst season is under all sources of irriga- 
tion very much less than in ordinary seasons. That in- 
cludes wells. Oar statistics seem to show that the area 
protected by the wells, in the very had season, in tho first 
year of drought, runs very much above the area protected 
by wells in ordinary seasons; although in subsequent years 
of drought it sank on the whole owing to the exhaustion 
of wells, still it kept above tho average of that protected in 
the ordinary seasons owing to the construction of more wells 
and other causes. Do you oonsidor that these figures are 
thoroughly reliable that are given here P— I should not like 
to say that the figures are more than the bast available;,, 
estimate at the time that we put them together. 

280. Q. For instance, wo take Cuddapah 96,900 in ordi- 
nary years and 48,400, a half, for had year. I should have 
expected to see 200,000 in a had year 7— A baA year, ns a 
rule, is only the culminating point of a series of bad years. 

The year of drought is generally speaking preceded by a 
number of bad years. We very seldom find ourselves jnmp- 
ing into a year of drought suddenly. 

281. Q. I am afraid that will hardly explain facts in 
Guiernt ; 1899-1900 was unquestionably Ire cnlminntion 
of a cycle of bad seasons, ^et the area under wells cnor. 
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moHsly incrcMcd, dniiWod I tliink P — My own cxporioneP 
of wol'ls in a year of drought wns tlio capacity oC a well 
was very much rcdncCKl. 

2S2. Q. I have not asked the well capacity. ]3nt I have 
nsk-ed about the area under wells. Can’t you got a pit dug 
with a singe ni6t which willlast for a year. That was 
done in Ahinadnagar in 1897 ? — Thnt could bo done in tho 
coast districts. 

28.S. Q. Not in inland districts P— Yon have not got 
water ; you could not get down to it; You surprise luo. In 
our inland districts such ns Sholaporo they _ make such 
efforts to increase the area. Tho area ncettainly docs not 
diininish. Tho total area was very considornhly increased 
under pressure of famine. 

(Jlfr. Jiicfson.)— I never heard such a thing in tho 
Punjab as lachcha wells being dug in a season of drought. 

281. Q. (jlfr. jlfuir-jl/aci-cnzie.) — Yon do not think if 
money had been liberally advanced in time j you could Ii.avo 
obtained such an increase in 1891 P — In 1891 at the start- 
ing, money was given ns freely and ns largely as could be ; 
but the establishment was insnlliciont and a largo number 
of wells was started in diOerent places and they were all 
pahka wells. 

285. Q. They would not have been in time to have done 
anything in that year ?— Some of them might have done. 
■What they did in Coimbatoie was to deepen tho old ones 
and make them cfHcicnt and therefore they kept up the area 
irrigated. 

28G. Q. I have no doubt that accounts for increase in 
area P— And tlio same happened in Kurnool in the year 
1892. 

287. Q. Neverthtless in Coimbatore tho area iriigatcd 
under wells in bad years is put very much less thau in ordi- 
nary years P — At the time thnt alios was compiled tho in- 
formation available ns regards wells was very limited. 

288. Q. You would surely have good information about 
1891-92? -And all thnt was nvoilablo in 1892 was pub- 
lished in 1S93. 

289. Q. I .am sorry to worry you, but it i« a very im- 
portant point why tlie area under wells should go downP 

{Mr. Ihletson?i—K\\ our csporience in tho niofnssil 
coincides with Mr. IJenson’s experience. 

[At this stage tho President read a letter from Colonel 
Grant of .Mysore.] 

{Mr. Nicholson^ — Ido not tliink inc5e//rt wells arc 
possible ill famine districts. 

290. <2. (jtfir. Muir-Mael-c»:te .} — Do you think money 
has been advanced for wells in time in years of drought to 
get them to dig wells in lime for nso in that year P— I do 
not tbink, as a rule, that money was given nearly soon 
enough to enable them to got any direct return that year. 

291. Q. How soon should money go out? — You should 
begin 20 years boforelinud. 

292. Q. 1 mean for the multiplication of hachcha wells in 
a year of drought P — As- far as 1 remember, there is a ruling 
on thnt point that it is not allowed ; a special ruling Was 
made in reg.ard to Poiinori taluk and wo did not give 
money. As a rule, we do not give money for kachcha 
wells. 

293. Q. It'^onld yon not advocate money being given 
liberally in coast taluks P— I would. I think I did advocate 
it ten years ago. I do not rememhor wbat happened. 

291. Q. Is it possible to advance money early enough in 
Deccan taluks for wells to bo made in time P — Not at all, 
unless you are going to have drought for two years. In n 
year of drought the water level would have gone down very 
low. 

295. Q. Therefore the only thing to do is to take care to 
get it done beforehand in the previous ycor.sP — Get the 
money beforehand. 

29G. Q. Can you give me at all a correct idea as to tho 
increase of wells in tho last ten years in any of tho dis- 
tricts ? — No. 

297. Q. .Are there no statistics or settlement reports P — 
I' do hot think there are any figures which can be safely 
relied upon on thnt point except the actual number con- 
structed by loans which we know. 

298. Q. {Mr. Ibletson.)- One witness, who spoke with 
some authoiity, told us eomelime ago, that however favour- 
able the conditions were for irrigation, and however much 
you may irrigate from jveHs or small tanks, he would very 
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much hesitate to iiilrodiieo into black cotton soil oxtensivo 
itrigalion, such as yon got from a big canal, for fear of water- 
logging on account of tlio retentive imlure of tho soil. How 
far would you share in that appiolionsion P — I do not know 
exactly how water-logging would occur unless water ran 
over tho land, until you send it down distributaries. Yon 
could not do it, until you puddled it. 

299. Q. His view is this: black cotton soil oven when 
most snitiihlo for irrigation, where conditions are most 
fnvoiirnhlc, cannot safely be irrigated wholesale ; that is to 
say, large areas together, such us you got on o Big oiiiial, 
because you would got water-logging P — If you got black 
soil suitably dmined, there is iiodillioully. I don’t think wo 
need bo afinid, becanse wo have done it in Kistna. lint 
that is not the black soil of the Deccan. If wo have black 
soil thnt i" sulliciently mixed and sulfioiontly drained, it 
would obviate danger ; but if you have a rotontivo soil, I 
would agree with what 1ms boon said. It is a dangerous 
tiling if you have retontivo soil. Unless everybody piaoti- 
tally changes their system of irrigation it would not bo 
jiossible. 

809. Q. Unless wafer is used with tlio striclcst economy P— 
Yes. 

301. Q. You only apprehend Hint danger in really stiff 
black cotton soil ? — Yes, and also where there is difficulty 
about drainage. 

802. Q. Suppose drainage is good, even then do you think 
tl;nt still black cotton soil could bo irrigated wliolosalo -with- 
out danger P— I think it could be, but I don’t think it 
slioiild bo. Tho evidence of 187G-77 tinder the Kurnool 
Oiinnl shows it conld bo done, profitably done ; tliey had 
1 0,000 acres. There must have been very largo blocks under 
the canal. I do not know what they were. 

803. <2- Tho irripnlion in the single year of 1897 wonid 
hardly be within my (piestion. I mean regular irrigation ? — 
It depends more upon what tho oiop is than anything else. 

304. Q. Say cane and garden crons P — You must have 
eontinuoUB supply of water foe them. I don’t think cane 
and garden crops would flourish lioely on stiff clayey soil. 
You do not find luueb of them. 

.305. Q. Have you heard any suggestion that after that 
extensive iriigation under the Kurnool Canal in 1877 tho 
next year’s oiop suffered on nccouiit of tho soil being 
sour ? — I was not there scon enough afterwards ; I loiow 
they used to say down below that tlio first time that land 
wiis irrigated and gave a poor return it was duo to water. 

30C. Q. Do you believe that the crop would be’deterioratod 
year after year by irrigation P— Not if you treat it property. 
Water is a slimnlant ; if you have a heavier crop, you will 
l,ave less left holiiiid. 1 don’t think anything serious would . 
)\appcn in any way. 

307. Q- {Mr. Hajaralna Mudaliar.) — You said by 
citensioo of second crop you would got more revonua than 
you would by extending the first-crop cultivation P — You 
will get more revonuo with less cost. 

308. Q. Yon would get double the revenue. IVould not 
that cover the increased cost P— I doubt it, because our 
present works were made in the most fnvonmblo situations, 
if you want to extend tho first crop yon must go to a 
greater diatoiice. That is the engineering point of view. 

309. Q. In Madura there woss.ime complaint on the part 
of rnyats that sufficieut Water -was not available for second 
crop. They wanted irrigation fortoii months and the Execu- 
tive Engineer maintained that they could grow two crops in 
nine mnnths. 'What is your experience P — They could grow 
two crops ill eight months. 

310. Q. 1 don’t mean by change of system, but assuming 
they don’t change tho system P—Jf you haven change of 
water-supply, there must bo a change of system to fit it. 

Sll. Q. Assuming they continue the present system, dn 
yon tbink nine months’ supply would be sufficient ? — They 
laive not, made tho system to ht nine months. As far as J 
uudeistnnd it, their present arrangement would not fit the 
present system, because they would not arrange the system 
to fit nine months. If they get nine months’ water they 
must fit tho system to it. It is quite long enough. 

312. Q. How could they fit it P — You have three mouths' 
oiop and a five or four months’ crop ; yon could get thoso two 
crops into nine months, with an interval of a. month. 

313. Q. About 40 days are required for soedlings ? — Thoy 
oould grow them with wells. 

314. Q. Ihere are no wells there ?— They could sink 
them. You havo got a three inontts’ crop and a live months' 
crop and yon havo one month’s interval. 
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816. Q, TIku'o innst bo tiino for propnring the Inud and 
preparing tbo seeds P-How long would that take P 

816. Q. TImt is what you must say P — You would grow 
first crop seedlings and have them readj’ when you got water* 

817. Q. That assumes that there is water P — Water is 
arailahlo everywhere in wells. They might have to lift it 
for seed-beds wliioh will only he for a small area. It is 
only for a certain proportion of the area that they want 
this first crop planted so soon. Tiniicvolly rayat is' better 
Ihnn Maduin people. Ho sows seeds dry. He very often 
ploughs the area and siws the seed broadcast hoFore water 
comes down the river. Generally speakin", in that country, 
yon got a very largo amount o^ kodai or hot-weather ram 
and there ought to ho water in many of the tanks. There is 
a considerable area of land oropp-d with kodai in the dis- 
trict. That i.s done when rain falls in April and May. I 
don't think there is anything impossible in growing two 
crops ns far as they have got water for it. They 'may 
want possibly in some cases to substitulo four months’ 
paddy for five months’ paddy. 

818. Q. (ilf?-. Miitr-Mackenzie .) — I would ask yon what 
is special condition or conditions in Coimbatore which have 
enahled such a large area being put under wells. Is it the 
people or is it the rock ? — T think it is a question of many 
things acting together. First of all, they have a bad sot of 
conditions to deal with. 'I hat is tbo rainfall. 

819. Q. 8o Lave they in the Deccan? — They have ; but, 
on the other hand, the distribution of the rainfall is differ- 
ent. It lends encouragement. You have got protection. 
Considerable minfail comes in April and May and then you 
liavo three montlis’ drongiit and then the rains again. Yon 
liavo tlie first two montlis’ rainf.ilt witli little water in wells.. 
With kodai rainfall, yon get a lot of water spread over a 
innob larger area effectively. Again at a later season you 
get a second crop after tbo second rains. From the same 
land you can get two crops certainly over tlio greater part 
of it. Well-irrigation there is very effective. 

820. Q. Do I undeisland von that with two sots of rain 
they get full wells again 5’ — That helps them out over a 
larger area and also iteeps up tho-supply. It is only when 
the rainfall is so late that tlioy have to depend very Jargoly 
on the undor-griiund water that people feel the difficulty 
very considerably. 

821. Q. The second reason I believe is that they ore 
exceptionally energetic and enterpnsing P — There is no 
donbt about it. They arc hardworking. Cultivation is 
very good under the wells. I think tliat the fact that the 
country is enclosed is an encouragement to wells indireclly- 
Ciops are all protected naturally. 

322. Q. You don’t think it is general for people to make 
licdges to protect valuable crops. It is one of the puzzles 
that is open to any man’s investigation P — I have not quite 
satisfied myself on that point. 

323 Q. Is the geological formntion specially favourable? 
— I think it is so ; the rock bolds ranch water. There is 
gre-at deal more water at corresponding depths than there is 
in the Deccan disiricts. 

324. Q. The whole well is sunk within the rook in Coim- 
batore P — All the bottom porfion will be blasted out. 

325. Q. After 30 or 40 feet? — It varies very ’much. In 
some places we will be able to get crowbar work np.to 10 
feet or so. After tliat it is more or less blasting. Deepen- 
ing must have gone on for generations. 

826. Q. They ‘have been quarrying a hit more every 
year ? — Tes. 

327. Q. {The President.)— Ihe spring levels are pretty 
deep? — It runs down in some places to 35 feet. There is a 
lift of 38 feet in wells in Palludam. 

328. Q. [Mr. AfuiV ilfaol-ettrie.l-Cuddapah is another 
district where there are great many wells P — In portions of 

It. 

329. Q. The number of wells relatively is large as corrr- 
pared with other districts. What is the favourable circum- 
stance there P -In the enb-division yoir will find wells in 
the valleys. The country is very broken ; you will find wells 
along natural drainages and a number of little tanks, hold 
up water not only for wells in the at/akat, but they rar-e 
tbo water level generally. Then in the eastern taluks yon 
have got two natural hollows, and the rooks dip into the 
hollow. Water is found in the centre of the valley. In 
these sandstones yon can find water everywhere. 


830. Q. There the facility is in the formation of the 
country P— In tbo eastern parts of Cuddapah tbo formation 
of the country offers facilities for wells. 

381. Q. Where.is it is obiefiy due to geological formation 
in sub-division taluks only, but there it is due also to the 
formation of tho tanks P— Yes, they help it ont. They 
keep tho water from miming away. 

332. Q. Tliore is one other question in connection witli 
tho wells P Would yon advocate the beeping on any of the 
tanks, for instance, Periyar ? Would you advocate the 
keeping of water sp as to give a limited supply throughout 
tho wholo_ year with the object of encouraging sugmeane 
mid snch like crops? I may explain that in most of .onr 
Bombay worlc3_ there is water for almost perennial irriga- 
tion, vis., that is given tliroughont the 12 months in the 
year. Wo could not grow cane without that P— I donbt 
whotlier it would be good policy. 

333. Q. Why not?— Because your losses on the amount 
of water that yon would have to provide to supply small 
areas during the dry season would be very large. It is a 
diflionlt thing to speculate about. 

834. Q. (Mr. Blcholson.) —'With reference lo Hr. Ibbet- 
son’s question as to the result of limiting the use of water 
extonding Ihorcby the area to which water so saved would 
be cx'ended ; as a matter of fact, is there in many cases scope 
for the ex'ension outside the aj/akal of the tank owing to 
the lie of tlie land or other reason P— In high levels if yon 
get full tank you can do it. If you get a pirtially filled 
tank yon would probably require a'l the witer there is for 
the whole a^akitt. 

-335. Q. So that the an wor does not offi'cl the gieat 
mimbor of tanks which will come under the term piecaii- 
ousp— I have got a little bit mixed. 

336. Q. It is important because, as I understand, many 
of the tanks have a small area in the a^ahat which cannot 
be irrigated in the present circumstance owing to the lie of 
the land P— I do not think that it is an area which in 
average yra's has been irrigated previously. I do not know 
whether it noces-sarily follows that it is the only area com- 
manded. In the ■ cese of a good many tanks, in the flatter 
connlry especially, other areas could be commanded. Of 
course ill nairow valleys you could not do it. 

337. Q. And the.se narrow valleys are in the preoarions 
districts of Ananlapnr and Cuddapah? — Yes. 

338. Q. Is it not an sea lemic question, seeing that it 
would practically amsunt to a breach of faith to give water 
lo dry lands instead of the wet? — As the quEstion was put 
to me, it was i ntirely a question of speculation. 

339. Q. If jou had a tank, with a certain area below it 
entirely irrigated by wells giowing garden crops, would 
there be any difficulty in taking water beyond it. 'Have 
yon over met with such conditions ? — I have never met with 
such oondilious. 

340. Q. You said that funds were stopped when loans 
were half issued iii 1892 owing to want of funds. How did 
the shortness of funds arise P How was it that Govern- 
ment found itself unable to issue a second instalment P — 
The original graat for loans was, I believe, 5 lalilis. As a 
means of relief, Collectors were encouraged to advance as 
ranch money as possible for land improvement. Advances 
proinised ran up to something like 29 lakhs and when a 
furtlier gr nt was asked for from the Government of India 
there were all sorts of questions raised, and until full ex- 
planations were given they said no further sums were to'ha 
adv.inced. 

341. Q. I understand that the Government of India 
found itself unable to advance funds nt that particular 
period P — They declined to authorise the further issue of 
money. 

342. Q. Did the Collectors go on making advances know- 
ing that they had only 6 lakhs?— The local Government 
asked Colleotois to go on with advances seeing that it was a 
very useful thing to encourage. 

343. Q. One other question which has arisen especially 
with regard to the second crop ; many of the witnesses have 
staled that the real diffion.ty is that owing to want of 
manure land deteriorates if second crop is raised. Have 
you any suggestiipns to offer which will get over the diffi- 
culty or is it a real difficulty ? — To take two crops out of 
land, you naturally want more manure. Under the most 
favourable conditions that we have for second crop, the 
manure question is not a pressing one. 

344. Q. Why? — ^Because the supply of silt from the 
rivers is most important 
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SIS. Q. Tnkii tlu> I’ctlyd' liinds willi ri-foroiioo lo wliii’h 
tlic iiucatioii Iiitjjoly arose P — Tliat dws not n'frr to arcond 
croi’B. 

810. Q. AVmill it be jH’s-iblo to ciu-ouml’p the prcwlli of 
second ciop it ni.innre waa inoro rasily olitainnbleP — I do 
not think Dial Die manure diHieiiity would remain n |irat!- 
lieol diflienlly. IVoi'Io would };et over it na they have in 
Tinnewlly. Tliey co 80 or .10 milea. I kni.w people nwteli 
30 miles from 'Tenkusi to brine le.af luntmre. Similarly, in 
llie Periyar arm, wlieu tbii.i:* pel into WMrkinp order, 
people will pel over the dilliculty Ibemaelvea. 

817. Q- la it not a fact that owinp to want nt manure they 
b.ave to fend cirl.', SO or .10 milrs, lor instance, to btinp tbo 
miinnto that ia very necessary fur cultiralimi P — That is to 
fiy, they utilise a portion of the country where it is e.a'ier 
to prow mantm’ for the lirneUt of the country where mnnnro 
can he most ndvant.ipeonsly used. 

8iS. fj. Can you suppcal any mn'.luKl by which maiiuto 
non ho incica-cd and yet elieaprnedP — t)u tlie laud when' 
crops ate pruwii, manure ran be prown. tJraulinp w.atcr 
free to encourage it would Ih' the iiuial I'fTsvlivc mi aiia ed 
incrc.asing it- 

318. Q. Suppose free prantof water is not idlowed, svotild 
there he any jvissihility of pcllinir rmind it in any other 
way? — I believe there is a Tiry larpo ar.a of w.iste land 
winch is (initc within easy reach of the Periyar are.a which 
fan be easily nlllised by the pmple at a very low cost. 

350. Q- 5Vonld you extend the slandiiip oidor I was tpio*.- 
iiip and make planinlion for inanurinp nur[s,i«fa freer — V«s, 
for a tc.i.sonah!o {wriod. Yon would do lictter to titilir.elaml 
for prowinp sotnothinp than let it lie nnnscl. 

351. Q. With leferi'nce to the dcvclopnient of wells, t 
think yoa arc in favour of a soiuewh.it dilTctent principle 
of itpaymentof the loans advanced by Government ; would 
you ex]ibin it ? — I am incline,! to tliink that the whole 
thing should he made into an nmiiilly fijcd n[>ou the land 

352. <2- In what svny would it differ from llie pirsent 
system ?— Land is fitnplr a sccuiily. If my iiroi'osil is 
adopted, tho ch.argc would liecome a pirlioii of the l.tnd. 
assessment, 

353. Q. By virtue uf the nnnuily the loan would he paid 
oIT inscnsthly. You wuuld like this in prefeience to itsK-iiip 
subsequently paid ?— Ye*. 

351. Q. Do you mean yem would not pivc option to the 
rayat to p.<y off his loan in a shorter p.-rio!l r — No. I wonid 
not prevent men from clearing tip and paying the whole 
amount. 

355. Q. Will you ottliiiarily allow ten yc.irs f— Twenty- 
five years at 0} per cent. 

85G. Q. (jl/r. -lfi(ir..ViicZvn:iV.)— What periixl of 
annuity will yon fix i — I would Cx it ut 0} per cent. It is 
a simple thing. 

357. Q. Why don't you fix a longer petioil fo Hint yon 
may have a belter chance of getting down to the poorer lo.aii. 
Don't you think the laynl would ho templed by smaller p.iy- 
mcnla which would result if you increase the jieriod P — If 
you get down to tho smallest men they would prefer long 
tuaymonts. Dot a large number would like logit rid of it. 
Personally I would do so if I look a loan. 

358. Q. If you introdneo long payment svill there not bo 
belter chance of getting nt emidler men ? — It dejends upon 
what you arc prepared to accept as eceurily. Aeconliiig to 
tho interpretation of accnrily at present, you eaniiol gel 
down to Binallcr mon. 

359. Q. It isimpossible to get down to them at nil ?— Ae 
far ns I read tho rules as at present interpreted. 

3G0. Q. How are they_ at present interpi-elcdP— liand 
must bo security, hut not improvements made. You must 
take land without improvement. 

301. Q. (A/r.A7c7(of«on.)— Would yon tnko tho tdaii men- 
tioned hy ono or two witnc.s»eB of advanees jiari jiitusii with 
Iho work P — That stems to he the only’ comuion-senso view 
aud when you have proper eoulrol of the sdvaiice.-t, hut for 
that tho prcscul stnft have neither tho tiinu nor tlio 
inclination. 

302. Q. So that the metliod connotes proper stnfl and 
guod cslablishmoBt P — Yes. 


803. Q. One wilne.ca has sngge.sicd that iimnll oil-engines 
should be provided iin deep wells in preforciioe lo Individual 
wclla with hnllneks. What objeolion do .yon find lo that P — 
In tho first place, it has got to ho proved that you will got 
any more water at the deoji level. In tho second place, the 
man has got the c.attlo and he mnal keep them •, he is pro- 
ducing his fodder ami it i» a iiaefnl way of om|doying them 
at Iho mot, srheii he cannot employ them on the fields. 

3()l. Q. Witiu-Fses have also raid llml good dry soila pro- 
duced ns mneh in normal years ns irrigated smls. Wlmlis 
your experience P— If you get a first-clas.s irrigated land 
and a lirstailass imirrigated land, tho irrigated land would 
yield coiisiderahly more ns a rule. 

385. Q. I used tlie word good land to mean land in proper 
manorial conditions P — 1 doubt whelher you will find any 
l.iiid that is better ihnu Iho he-t land in I’eiijoro. I do tint 
know whether you will get a belter yield. 

30(5. Q, Taking it in another way you s,ay that 10 per 
rent, of the land ill Iho Aonntnpiir disliiet in irrigated in 
ordinary yeani- It is passilde (o add 3 or ■! or oven 10 per 
(viif. of fiirlber irrigalion. It means that SO per cent, of 
Iho land nuder ciillivntioii can never lo irrigated P — Ye.e. 

387. Q. Is lliero any method of proteclioii wliirli you c.aii 
suggest other than that of direct iirigition ? — Kvery hit of 
mnnnio that you get Inin llio land aiicl a more Ihuroiigli 
tilling of the soil makes the land very miieh morn reciiro. 

388. Q. Would it very much further sceuro the crops in 
tho wor-l nrc.isp— I doubt wlnlber on tlio high ground 
svlicro ll.e dry land is very near tim rock it ran protect tlio 
erciei. 

389. Q. Taking tho I’rcMdciiry generally r — Tukii'B the 
iioilhcrn pnrt'oii of Aiiaiitnpiir mui the gicatcr portion of 
the r.a-terii jeart ol Dellaty, I have not got the eliglilost 
doubt that the croi-i in that area might he made very much 
luoin secure. 

370. Q. (Mr. ,Um‘r-.1/itc,tr;irif.) — Dy deep tilliigo? — 
Ycs..l was u]! in Adoni in De-’Ciiihor 1898 and cotton crops 
on laud tl'.al had hem dtvply tilled wero looking very well 
alongside of thu ciops on tho iaiids that had heen ordinarily 
tilled, which Wire all gone or going very fast. 

:I71. Q. (y/.e Ptcuilciil .) — Ls the rayat taking up tho 
ptartiec last P — It i« the pradiro in that pait of the country 
lolill a corlain propnrtinii of the land deeply and their turn 
comc.s vcry slowly. It is chiefly done to get out the tial/i 
grafs. 1 judge from tho icsiilts that it has a very good 
cfTccl. 

372. Q. (d/r. Muir•^^llcl^cllzi ^), — It is not llio getting 
out of the grass that inado it belter P — No. Tlio cotton on 
tlio field alongside had gone. .My allention was called to 
it by the Cotton Agent there, who wanted mo to coiuu and 
H’C it, 

373. Q, [Mr. Sic/ii>lsoii .) — Have yon not often seen in 
seasons of diDiight in Tinncvelly and other planes th.al 
field.-, side hy side, had good ciops and had crops? — Yes. 

37-1. Q. For inslanci’, putting tho most oriicinl caso — 
that enso you know— you remember the faiuiDo of 1877 ?— 

I remember the siason of 1878. 

370. Q. The y.iidniiet fatin consists of lather sandy 
loll ? — All sand. 

378. Q. Did yon not get a oliolam crop with a certain 
amount of giain and a largo ainonnt of fodder with IJ 
inch of rainfall on deeply tilled soil?— Yes. Tliat is on 
record. dVo had a crop of sorghum of 1,600 pounds to the 
acre. I don’t say in Hint ease it was due to manure. 

377. Q. (.Vr. Mtiir-Miicicnzie ) — Had you abuiidniit 
liiaimroP— it is a long way hack to rememher wlint wo did 
ill tho year 1878. dVu did not do anything oxtraordiiinry. 

1 remember the crops. Wo Imd 5,000 pounds of atraw. 

378. Q. What was tho area ; was it a fairly largo area of 
10 or 20 acicsP 

(Mr, Nicholson.)—! think it was about 3 acres. 

(V'itness .) — Tho next ono was between 3 and 4 acres, 
svheru wo ha d a small yield of grain and about 3,500 pounds 
fodder. 

379. Q. (A/'/’. Nicholson.) — Alongside all that, on shal- 
low tilled ground land thero was next to no giniii and 
hardly any fodder ? — Yes. Its only importauco was n» a 
rclalivo outturn. 


Mr. C. 
Unison. 
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Mr. R. N. H. Reid, Rsoaulive Eugineor on siiocial duly, Eivi Pumiiing Projecl, Kistuu. 
{Eajahmundrg, 17th Felruary 1902.) 


Answers to Questions for Public Works officers. 


Mr. 11. A. E. 
Iteid. 


Qs. 2 & 3. I believe that the conslfaction of a lar-o 
storage reservoir on the Kistna is feasible and would per- 
mit of the expansion of the ayahat now under the anient 
to one million acres of first crop land and two lakhs of 
second crop, besides enabling the canals to be kept open for 
eleven months in the year. It would also enable a greatly 
increased discharge to be sent down the Kurnool-Cnddapah 
Canal, or similar now cut to be made, and so greatly in- 
crease the area irrigated from the Ponnof river in Nelloro 
district. I have gone fully into the matter in my note to 
Mr. H. B. Clerk, dated 28lh September 1901. I am 
just leaving for the Pnluad to obtain further information 
us to the nature of the river-bed. 

I do not see how a similar reservoir on the Godavari can 
be required for the indgation in this presidency, as there 
is more than snffioient water in the river for the gross area 
commanded by the anient at Dowlaishweram. 

I believe that at least two, and possibly more, now major 
works aro possible by using largo pumping machinery for 
pnmpiiig water from the Kistna and Godavari rivers. The 
site for the former is below the aniout and about 20 miles 
from the sea, the area (60,000 acres) to bo supplied being in 
Divi Island. Complete plants and estimates amounting 
to 12 lakhs of rupees are nearly ready for this project. 

The site on the Godavari is on the riglit bank about 16 
miles above the anicut. Preliminary levels are now, being 
taken and tend to show that an area of nearly one lakh of 
acres can bo so supplied on the north of the Godavaii-Ellore 
Canal, Either wot or dry lauds to be irrigated and the 
supply to bo maintained throughout the year. Levela will 
shortly bo taken to ofoertain the feasibility of a similar 
though smaller project ou the loft bank nf the Godavari, 

A pumping project for about 60,000 acres is also feasible 
ou the right bank of the Kistna above the anicut and 
probably also ou the left, but owing to the shortness of the 
supply m the river these must await the construction of 
the reservoir. 

Q. 6 . I believe the work now being done by the six Tank 
Restoration Scheme parties iu the way of examining in 
detail each river basin and recording the hydraulic fea- 
tures in the form of memoirs and maps to be invaluable, 
but the progress is slow, and I would at onco double the 
number of parties, the cost of which is not great. The 
real expenditure of the'Tnnk Restoration Scheme is not on 
these survey parties but in the execution of the tank le- 
pjair estimates which they prepare and which are carried out 
by the regular divisional staff. This work consists in put- 
ting in adequate surplus escapes wijich is very necessary 
though I think the length usually allowed is more tlian is 
strictly required. No escape can be wade at a reasonable 
cost to withstand a cyclonic outburst which may not occur 
once in 60 years. At present I think tlie value of the co- 
efficient in the formula D=: CM ^ is taken too high. The 
main item of expenditure is in making up the bunds, a great 
pai t of ivhich is absolutely nnremunorative. It is obvious 
that a newly raised bund will lose much more by attrition in 
one monsoon than will one which has been through several 
rainy seasons, and I think it is economical to allow a bnud 
to go as long ns is reasonably safe without remaking and 
then make it up to amiilo section to last for a number of 
3 cars. All tanks under 200 acres aro supposed to como 
under hudi-maramat repairs, and it is probable that some- 
thing would bo done h 3 ’ the villagers if they know that their 
efforts alono could save their tank from destruction. At 
present the bunds of all tanks with few exceptions arc 
made up under the provisions of the Tank Restoration 
Scheme estimates. In very few instances can it bo shown 
that the Tank Rcstorntiou Soheme repairs will inerenso the 
lank ayakat by so mncli as a single acre. 

In 1898 the practice in tlio Tank Restoration Sebemo 
office of preparing detailed books of plates for cacb minor 
basin was given up and the men so employed were put on 
to check the largo accumulation of cstiniatcs that were 
wartin" to get through the office. Before tliis it was not 
nnnsnal for an estimate to bo sanctioned and issued for 
execution some two or three 3 -ears after the levels of tbo 
bund bad been taken. A further delay of a year at least 


in the Division office m carrying out the work, due to lack 
of funds, was not uncommon, so that the work was aotiiallv 
completed some four or more years after the levels of the 
bund were taken and the earthwork quantities by this time 
were practically worthless. Even notv at least two years 
must, as a rule, elapse between the levelling and tlie repair- 
ing of the bund. 

_ I would therefore stop altogether the preparation of es- 
timates and confine the Tank Restoration Scheme parties to 
the mapping and grouping of tanks and eolleolion of nil 
hydraulic det.ails as is now done and published in tbo 
memoirs, at the same time doubling the number of the 
parties. Whou any tank is really in need of repairs the 
information supplied by the memoirs will enable cither tlie 
Public Works^ Department or the Revenue authorities to 
prepare the estimate if merely supplied with levels of the 
bund. 

The Tank Restoration Scheme if properly worked would 
provide a valuable training ground for subordinates for the 
Publio Works Department, but the prospects are poor and 
the work monotonous and candidates for employment only 
enter to gain some experience and at onco commence 
looking out for something bettor. If a definite number 
of upper subordinates were taken every year from the 
Tank Restoration Scheme, a better class of men would enter ■ 
and only men who had shown themselves to be intelligent 
and industrious would be admitted to the Publio Works 
Department ; a two or three years’ probation would be quite 
sufficient. Men of experience are not required as sub- 
overseers in the Tank Restoration Scheme, but men who 
aro active and quick levellers. Senior men will not stay 
if they can possibly help it. I don’t think that there is 
any prospect of mcreasing to any material cx'.cnt the 
number of these minor tanks. They are nearly all of mo- 
tive origin and the local oulfivators are keenly n'/ive to the ' 
advantages they confer on their lands. If any group of ' 
rayats see a ■ chance of storing water, however little, they 
at once combiue and throw np a bund for the purpose. 
They require no aid from Government for this pnipose. 

The funds now expended on tank repairs I would devote 
in groat part to a detailed investigation of eveiy district in 
the presidency and to the provision on all tanks of self-aot- 
iiig weirs. The Tank Restoration Scheme investigation 
is not Bufficient in itself, it is confined to existing works, 
aud tlio officers in charge of the parties aro not uompefent 
to make the detailed investigations that should bo made. 
This should be done by an Executive Engineer making use 
of the information already collected by the Tank Rc,>tora- 
tion Scheme and should he exhaustively carried out for eacli 
district not omitting the openings for use of pumping 
machinery whether on a largo or a small scale. 

I think it would bo possible to effect a great improvement 
at a very moderate expenditure by providing all minor 
tanks with self-acting weirs. The idea is no new one, but 
nothing has so far been done. My predeceasor in the Tank 
Restoration Scheme wished to adopt on iron falling shutter 
similar to those on the Cheyur anicut in North Areot, 
These shutters aro effioieut but are heavy and very expun- 
eive aud cannot be repaired locaIl 3 '. 

There is in one of tbo back volumes of tlio minutes of 
Proceedings of tho Institution of Civil Engincors (Vol. LX, 

1 think) a cut sliowing a falling shutter which tvas mnii 3 - 
3 'cnrB in use on one of the Chesliire canals and was s.iid to 
have proved quite successful, and which I lliink would 
prove suitable tor general adoption on the miner laiiks and 
of which a trial should bo made,^ Tlio iron shutters on Jhe 
Cbcynr anicut are 0 DI 3 ’ automatic in tho sense of falling 
when the water reaches a certain level. They have to be 
raised by hand. The one I refer lo is absolutely antornotic 
both in falling and risim; and is so simiilc that it could he 
mode and repaired by any village carpoutcr. A beard IJ 
inches Ibiofc and of a width fo correspond lo the dillbicnce 
in level between full tank level and maximum water level, 
fa 3 *, ono or one and-a-half feet, is placed on edge wiih its 
upticr edgo at maximum water level aud its lower nne at 
full tank level. It is hinged at the outer edge so as to fall 
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.away from llie tank wLen depressed by tbe water pressure, 
'the plank is, say, 10 or 16 feel long, and to the upper edge 
is attached a lever arm, or two arms — one at each end 
pointing in towards the tank and caiTying an iron weight 
at its extremity. The lever arm is inclined at such an angle 
to tbe horizon as to cause the centre of gravity of the 
whole to fall outside the base of the plank when depressed 
and tend to make it rise. When the tank is empty the 
counterbidanee weight always keeps the plank upright and 
when the tank is rising ahove F.T.L. the action of the 
weight is sniiioiont to maintain the upright position of the 
plunk until the water reaches the upper edge or JI.W.L. 
when the pressure of the water overturns the plank, and 
permits the weir to discharge effectively hetween the levels 
of F.T.L and M.W.L. As long as the wafer remains 
above II.W.L. the plank remains depressed, but is raised at 
unco by the action of the oonnlerwoight as soon as the water 
falls below that level. 

Experimental adjustment is necessary to determine the 
oorreot position of the lever arm and the weight of the 
counterbalance. This could be easily done once for all for 
varying heights of M.W.L. above F.T.L. 
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The desired length of weir would be made up of B,Mr.Ii:N.h 
succession of thesa planks, each end of which would, when Seid. 
raised, fit against a recess on an ordinary calingulali stone, . , — 
the lop of which would be at maximum water level. 

The only objection I have ever heard urged against this 
automatic weir is that floating trees might break off tlie 
arms. This contingency is not probable and even if the 
arm were broken, the plank would fall and so fly to safety. 

The plank, could be made of the most ordinary jungle 
wood and the lever arm and counterweight made by the 
village blacksmith, while the hi ages could be cheaply 
purchased. The cost of snob an automatic weir would not 
be more than Ks. 2 a foot. 

As the great majority of tanks are very shallow, the 
increase of storage afforded between F.T.L. and M.W.L. 
would be very great, probably not less than 20 per cent. 

With 35,000 major and minor tanks irrigating about 
2,000,000 acres this means an increased at/ahat of about 
•100,000 acres. 

The throe lakhs now spent annually on raising the bunds 
would, ill a few years, provide every tank with an automatic 
weir. 


1. Q. (The Presidejit. )—YQa are on special duty I 
understand just now ? — Yes. 

2. Q. Wlmt is yonr dut}’? — I have been for one and-a- 
Iialf years investigating the Divi pumping project on the 
Ifistna. 

3. Q. Yon have found time for other things too ? — Yes. 

4. Q. As regards the Divi pninping project, what 
acreage ii it intended to supply P— The total area is 80,000 
acres ; I prepared estimates for 60,000, because that amount 
can be supplied without introducing drainage works. 

5. Q. What pumps are proposed?— Forty-two inches cen- 
trifugal pumps by Gwynne. 

6. Q. What is the height to which water is to be lifted P 
—The maximum lift is 15 to 16 feet ; the average is only 
9 feet. 

7. Q. The Divi Island must stand at a cousiderablo 
height above the sea-level ? — Yes. 

(Tne witness explained jn map that Divi is the true 
delta of the Kistna river. Defore the idea of supplying it 
by pumping was started, it was proposed to connect the 
island with the Kistna della system by means of an nqne- 
duct. This idea was however given up, beoanse there are 
about 1,000,000 aces on the main land which iu'e cam- 
loandcd by the aiiiout and only about 700,00.) can be 
•supplied without a reservoir. It was considered that these 
latter lands should he brought under cultivation before 
attempting to make an expensive aqueduct to Divi.) 

8.. Q. Are there any pumps there jetp— Tliere are three 
small experimental pnmps— 7 ', 8" and 10'', and 830 acres 
were irrigated ta see how long the water would remain 
fresh. 

9. Q. Have any native landowners taken to pumps f— 
Not ill the Divi Island ; in the Colair lake they pump 
with steam power for irrigation. 

10. Q. Have j’ou any experience of pumping in any 
other part? — ^No ; I really do not know much about tbo 
pumps themselves. 

11. Q. You say that 15 feet lift is required to eominuud 
the highest part of the island P — No ; it is to command tbe 
whole area at the lowest state of the tide. This is an ex- 
treme state of affairs. Twelve to fourteen feet will 
generally be a uiaximum. 

12. Q. Would you deliberately let the water pass the 
anient for the sake of pumping ?— No ; it affects the delta 
in no way whatever. 

13. Q. Yon say in your note talking of the Tank Eestora* 
tion Scheme — “ In very few instances can it bo shown that 
liie Tank Rcstomtion Scheme repairs will increase the tank 
agahat hy so mnch as a single acie,” For want of repairs, 
I presume, the ayakats are getting smaller ?— Well, I don’t 
know if one could say that ; the bunds \reic down; they 
are liable to breach. 

l‘i. Q. The Tank Kestoration Scheme would he rather on 
insurance against breaches ■'—Quito so; it safeguards the 
revenue wo have rather than increases it. 


15. Q. You say “ I would therefore stop altogether the 
preparation of estimates and confine the Tank Sestoration 
Scheme parties to the mapping and grouping of tanks”? 
— -Yes, I should say in that connection ; I mean, as long as 
funds are not available for investigation in other districts. 

16. Q- I suppose, since yon ivi'ete this note, you have 
made surveys of this great reservoir you speak of on the 
Kistna ?— Yes, quite lately, or rather perhaps I should say 

1 had some levels taken for the delta. 

17- Q. You have come to the conclusion that there would 
be a storage of 60,000 million cable feet ? — That is only 
approximate. It cannot possibly be under 70,000 to 80,000. 

18. Q. The under-sluices would pass the whole of the 
Kistna flood ? — Yes (explained on map.) 

19. Q. Y'ou propose to supplement the Bezwada anicut 
also ; what is the discharge of the upper canal P — I have 
put it at 36,000 millions, of which 20,000 is given to the 
delta for second crop and navigation. 

20. Q. Why ? — The first idea of the reservoir was to grow 

2 lakhs of acres of second crop in the delta and maint lin 
navigation for ten and-a -half months in the year. 

21. Q. How long is it now P— About nine or nine and-a- 
half ; it is supposed to be only nine ; there would be 15,000 
’uUiions lolt for 8 lakhs of acres. 

22. Q. One function of your undor-sluicos would he to 
clear the silt ? — Yes. 

23. Q. It is an extremely important work. What is the 
discliarge of the canal P — 3,500 cusecs. It passes through a 
rock cutting for 30 to 40 miles and afterwards into open 
country. The greatest depth of cutting would be 85 lect 
for half a mile (explained on map.) 

24. Q. (Mr. Mtgham .) — Do yon suppose that you would 
get 2 lakhs of aoi es of second crop P — Yes. 

25. Q. If you had water for it P —Yes. 

20. Q. That would be the maximum ?— Yes. 

27. Q. Do yon think yon would get one-fifth the first 
crop P — I took one-fifth the proportion in Godavari as a 
guide. 

28. Q. The proportion in Godavari is much higher than 
it is clsowhcre p — ho, I think the proportion increases to 
the south ; Tanjore is only one-tenth. On the Palar I 
think the proportion is greater than on the Godavari. 

29. Q. Do you think it would ho 200,000 acres ? — Many 
say no ; it is difficult to say. 

30. Q. It has often been said that the soil here is not 
rich enough for two c rops ? — Yes. 

31. Q. There isa great' deal of doubtabont the matter?— 
T'es, hitherto they have not had a chance of growing a 
second crop. 

32. Q. Suppose you don't want this water for a second 
crop, could yon spare any for the Nizam’s land P — I don’t 
know it there is snitahlo land ; the soil may be too rocky. 
The Slunniycru would require an expensive acjucduct to 
cross. In councutiou with this I propose, instead of mouey 
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M)' R ^ II for lanO suomtiged, to give bo many foot per 

^ c'iii " ' ivnior. 

; 33. Q. IIow liigh up is (lio reservoir?— Ninety miles 

above the Bezwadn anient. 

34. Q. You montioneil n propos.al to pump on ilie riclit 
bank of tlio Godavari? — Yes. 

85. Q. Has it not been proposed to oomtnand that tract 
by means of tbo anient P— I don’t know. 1 liave beard of 
a proposal for a reservoir. 

JC. Q. That wonld bo a bigger thing than pumping ? - 
If you are to in oteot dry crops, no doubt it, would pay to 
do it with pnmps. At the site I propose one could irrigate 
about one lakli of acres. 

37. Q. Yon only propose pump irrigal ion for protecting 
dry crops P — Not noecssarily. If yon grow dry crops you 
can send water furtiior, 'J'bo rayats always grow wet crops 
in profcronco to dry. If a obaigo of 20 per cent, water, 
cess Was put on, you could iiidueo tliem to protcet a larger 
aica of dry crops. 

_ 38. Q. If tbe wet assosamont was higher P — If a prohibi- 
tive asjeasment was put on paddy. 

39. Q. In the c.'ise of the bank canal I lliiak the rayats 
protested against water being brought to their lands be. 
canso they did not want thciu to be brought under wot 
cultivation P — Yes. 

do. Q, Wliy should not tbe lands you propo.se to irri- 
gate be served by on anient ? — I don't know what boigbt tbo 
anient would command. I think these pniUps ciin lift 
water ronmncratively np to 60 or 60 feet. 

41. Q. What is tbo area you propose to oomtnand on the 
Divi Islands? — The total area is 80,000 uorcs ; I have ptre* 
pared catimiitcB for 60,000. 

42- Q. Wet crops ?— Yes. 


48. Q. In regard to tbe Tank Restoration Scheme, von 
propose to leave off making up of tank 5i/«d»f— It was 
only on the supposition that money was not forthcoming. . 

49. Q, Do yon think that where the restoration party 
has proposed estimates for making up tanks it is unneces- 
sary to make them up P — I mean that every tank is levelled 
and an estimate is prepared for it whatever its condition 
may be j jn certain cases the hunds would stand for four or 
five yc,irs without further repairs. I think it is economical 
to lot the hiindt Tre<ir down as far as possible consistently 
with safety. 

50. Q. They iiave proposed rc-sluicing in many cases P— 
Yes, and surplus escapes. 

61. Q. Would you proved with them at’oncop— The 
sluices are generally adequate ; new plugs and shutters aie 
required ; tliat does not cost mnoh. 

62 Q. What about waste weirs?— 1 would put them in 
too. 

63. Q. You propose falling shutters ? I was on the Tank 
Restoration for two and-ii-half years, and I remember many 
tanks in which tlio foreshore was pure waste land. A 
falling shutter would eniible I 3 or 2 feet of water to he 
held up. 

64. Q. If yon held water up 'would that not submerge 
valuable land ? — Yes, in many cases ; but in a great many it 
nonld not. In NellorS there are many tanks in waste lands j 
it is in these onse.s that you could hold up to n considerable 
height without submersion. 

65. Q. Wliere land.s are cultivated, I suppose it is uow 
assumed that water trill statid at maiimiim wafer-ievol foi 
only a few days ? — Yes. 

66. Q. If it were permanently miscdcompensafioii would 

have to be given to Ian downers P— Yes, undoubtedly. 

■ 67. G- When a tank does not fill the lands in the fore- 
shore will not be submerged at all P- No. 


43. G- They must bo wot ?— There is no reneou lor 
making them dry. 

44. G- You have a preference for wet cultivation ?— 
Lands are not very well drained in the Divi Island. 

45. Q. During wiiat period will your pumping take placer 
—As soon ns tbe river comes down in flood from the middle 
of June to about the end of November. 

46. G- As soon as the floods cease your water will bs 
braokisli ; the sea water then comes np P— The_ pumping 
station is 27 miles from tbe sea. It takes some time to get' 
to it- 

47. G- You would only pump when there are fairly 
strong floods coming down? — The floods go on without 
ceasing for three or four months ; after they cease you have 
an interval of twenty-five days before the sea water comes 
in and coi.lnininates the still water- 


68 . G- Unless you get a fnll tank tlicse lands don’t get 
flooded at all ? — I^o. 

50. G- If 10 “ shutters on the weir they would he 
jure of being cnltivated when the water recedes P— Yes. 

60 G- IVliat about the owners of tanks lower down P - 
fheir rights must bo considered to a certain extent. 

fil D. 'Every shutter of this sort wonid keep water out 

,f the lower tanks ?-In many cases there would be enough 
vatet to fill them all and surplus. , ^ 

«■> D (Mr. Nicholson.)— I understand that the islana 
f Divi is too wet to grow dry crops P-That is my opinion, 
know the rayats would prefer wet crops. It is probably 

rater-logged. . , 

fiH O Anditis. too wot for sugnreanop— The tanks 
P vPi T shallow You could not store water econoinieally 
51 four or five months after the irrigation season was rover . 
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Mn. G. M. n.inRiorr, M.I.C.E., C.I.E., JT^cculhe Engineer, Euhtie Works department, Central Provineei. 

(Nagpur, 4th March tOOI.) 


1. Q. [The Presi,!ent.)~Yo\i Imro lifta n_ wunbcr of 
years’ oxperionofl, Mr. Harriott, in this iirovinco P — Yes, 

1 Iwro been hero noirly 22 years. 

2. Q. Yon were hero throaginul the famines P— I was 
not hero in tho second famine, but I was licro in the famine 
of 189G-97. 

a. Q. What dii-tricts were you inp— In Itaipar ami 
Clihittisjarh. 

4. Q. They suffered very much p —Yes, very severely. 

6 Q. You are in charge of works of all kinds, both roads 
and irrigation P—Roids and buildings. In tho Kcndatoi-y 
States tiicre were nlso seveml m'nor tanks which I liad to 
constrnct. 

C. Q I nnderstind that there is mt n single Government 
tank in these provinces P— There is no Government tank for 
irrigatioa. 'I’liere is oily ono which is worked in a semi-Gov- 
ernmmt way, by tiio flislrict Council of Nimnr. Tliot is 
tlie Laoliora Tank. 

7. Q. That is apparently a small one. It has got only n 
small area under irrig.ition P— Yes. owing to a leak tho 
supply has gone down very oonsldcr.ibly. In tho year 
189G there was very little water in it. 

8. Q. Yon say, in reply to paragmph 4 of Question 

3. spe.aking of the unsnif ability of the foil, that I'lO 
ye.ir 1S91*95 Was ennsiderod a good average agricnl- 
tnral year, and that in flmt ye.ar there were about 
4.533 4X) acres of rice lands under crop, of wtiioh 
531,907 acres were irrig,a‘ed. You fay “the following 
areas were under the crops rnontioned, and irrigation 
could without doubt have bren applied to the whole 
of tliese lands." Were fboro any means of irrigating 
them ?— Noj tliesc lands could have been irrigated. 

9. Q. If there had been means, they would have 

taken water P— Yes. Irrigation was applicable to 

them. 

10. Q. Then yon go on to s ly — " Besides these lands, 
there were 2,688,902 acres under wheat, of which at 
least half is unembanked hind, and it seems that this 
might have bean irrigated j but practically none was 
irrigated. The question ns to whether suoli lands 
can he irrignled^ is, howiver, disputed. ” IVImt is 
dispnted P— Tnc irrigation of wheat in black cotton 
soil is tho disputed question. 

11. Q. [Mr. Muir Mackenzie.) — Is it disputed how 
far embanking would be suitable for th.it soil ? — I do 
not think there is much dispute ahuut that. In the 
.Inbbul|iorc district tliero is ii very Inigo urea called 
havcli whi.-h is cmh.iiikcd and in which Itcvcnnc Olfi- 
cere state no irrigation whatever is needed. 

, 12. Q. (The President.)— That Is very important. At 

the bottom of page 3 you talk about irrigition meetings. 
Wliat w. re these meetings P -In order to g t tlie opinions 
ns to wlmt lands iirigation shonld bo apinicd and to wlint 
crops we could apply irrlg.ition, ttio IJeputy Comm!...sioner8 
and the Commissioner of die Division weic asked to hold 
meetings in the various districts, "Wo got as many ran’gu- 
jars together as we con'd, and I questioned them on tiicso 
p .ints and noted llioir answers in my notes on different 
district 8. 

13. Q. Were tho district officers pies-uit P— Yes, and 
several ma'gurars. 

14. Q. Wore reports made of tho proceedings?— I made 
notes of the proceedings and sent a copy of them to District 
Officers, 

16. Q. In reply to paragraph 4 of Qaesllon 3, y.usay— 
“ I have no doubt that wheat grown on nnem hanked black 
cotton soil can be srecesffaVy and advantngcous'y irrigated 
even in normal years.’’ Y,pu refer also to ono or two 
instances in your replies regarding the irrig.itiim of wheat 
on black cotton soil. Am I right in supposing that the part 
of the Central Provinces which is most concornod in this 
question is the valley of the Nerl udda P -Yes the Nerbudda 
valley and tho plateau to tho north of that valley. The 
distne's of Saugor and Dam b drain north-east into the 
Jumna valley. 

16. Q. Su.posing there was no question of black 
arottjn Soil, is tho Nerbudda valley in other respects, 
by the lie of the .valhyr,. a suitable one for irrjgalion 


or must irrigation ho tied down to a narrow deep valley P Mr. 0. M 
— Wo aic tied to narrow deep vnlloy ; but tho question, iiarnolt, 

I do not think, has been seriously considorod, _ ns _ to ““ 
whethor nnytliing in the way of an oitoneivo irrigation 
sclionie could ho conslniotcd in tlie Nerbudda valley. This 
question of black cotton soil has prevented any largo 

r ’ect from being taken up in that valley. _ If it 
circfully inspected and the question gone into, we 
may find that some scheme is possible. 

17. Q. Have cross-.scclions of tho valley been taken P 
—No. 

18. Q, Have you got any discharges of the Ncr* 
buddn P — No. 

19. Q. Could wo have ono taken now P 1 want to 
know whnl the Ncrhuldn is carrying about March. 

Have you got any officer lliorc to whom you could 
telegraph P — I have an Assistant Engineer thorn doing 
survey in Jnhhilpore. I could depute him to take tho 
diselmrgi’s. 

20. Q. riavo yon any idea what the Nerbudda is 
carrying? Would it be about 1,000 cusccs P — I would 
not like to olTor any opinion, hut 1 shonld not he 
surprised if it is cairying about tliat. This is a dry 
year and wi< have had no rain since September, and 
it is just pos«ih1o that.tlio supply may he ns low as it 
ever is. 

21. Q. [hfr. Ilig ham)~\\aa tho minimum snpply 
ever been gangisl P No. 

22 Q. That might ho dune, this being a low year? 

— Yes, I can telegraph to Mr. Todd, tho Assistant Engineer, 
and gel him to take it. 

23. Q.'The President.) -Yon siy that from the lie 
of tlie valley priini Jade it does not loud itself to 
iriigation P— Tho run of a canal from tho Nerbudda would 
be hetwjoa tho Vindhinii plateau on the north and the 
Siitpnra range o'l tho south, running through Jubbulporo, 

Narsingpur, Hosbnngnbad, and Nimnr. It is n very narrow' 
valley nmoh broken by drainage, and where the canal 
would cross it is not suitable for storage, but it might he 
possible to store on tho tributary sfre.ims. 

21. Q. At the top of p.ago 0 in your reply to Q les- 
tioii 3, 9 (rf). talking ohout takavi rules, you say that 
the cultivators do not seem tn he well acqitolutcd with 
the rules P— I do not think they know the rules well 
from wli.at I have ascertained at tlicse meetings, 

26. Q They do not know iiow favourable tlioy arc ? 

— Yes. 

2G. Q. In loply to Qiiestiun 6 (c) yon say, " the amounts 
of such loans are limited to three times the rental of the 
holdings.’’ Is tl at a local rule of the Central Provinces P — 

I oiiunol foil you whether it is a local rule or not. Mr. Sly 
will be able to tell you that. It is with rcferente to small 
hoVJings that I have said this. It a poor man is a good 
ciiUivntor ami is anxious to improve liis laud by irrigation, 
he must find security to get :i suffioieul loan. And ho 
Bomotiiocs finds it difficult to get this 

27. Q. I suppose loans wou’d bo given generally for 
wells P— They might ho given for tanks ; and in parts of 
Chhattisg.irli also for embanked fields [bhandhans and 
g'atas.) 

28. Q. _ In reply to paragraph 1 of Qcestion 6 you 
say that “jodging from the view taken of the subject 
by tlie majority of the malgnzars, I think that a re- 
duotioii of the rote of interest to 3 per cent, per annum 
shnnld secure tho object in view." You think that they 
arc deterred by the high rate of interestP— The evidence 
here points in , that direction. In Nimar ma'guzars had 
no complaint to make ah.ut the interest. In Saiigo: they / 

sugg-eted a reduotion j and in Hushaiigabad tliey were 
divided on tho subject. I should say generally that 
malguzars themselves do not consider tho 6 per cent, 
charge too high, though they think that a reduotion might 
favour the increase of works, especially where the poorer 
people wore concerned. 

29; Q. I notice that you dhy in reply to paragraph 
3 of Question 6, in talking abont partial remissions 
and advances, ''that the supeiTision be eieroised by 
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tlie Stnto if possible tlirougli A malgiizar.” Do yon 
nionn to say through men of influence? — A nial^zar 
is a man mho practically omns the village; ho is the 
proprietor. I mould suggest’ a malguzar or a panch- 
ayat of malguzars. We might divide the districte 
into circles, and get the more reliable malguzars to 
form themselves into paixchayafs to deal mith appli- 
cations for and the superrision of each loan. 

30. Q. Can you suggest any means by mhich the 
system of bunding fields can be encouraged? — I think 
that if the country is not levelj me can help them mith 
levels in the alignment of their bunds. 

31. Q. As I gather, this system of bunded fields is 
not generally throughout the Central Provinces; it is 
in vogue more on the Jubbulpore side of the country? 
— It exists also in the south of Bhandara in the 
Paoni Chauras, mhich is rice country. 

32. Q. Do all the cultivators knom: about it? — 
Most of the cultivators in the northern p.art of the 
province knom aberab it. -It is generally knomn to 
cultivators throughout the province. 

33. Q. If the cultivators had the means given to 
them they mould probably avail themselves of it? — 
I think so. It is being nemly introduced in Hoshang- 
.abad and Saugor. 

34. Q. It is spreading?— It mas adopted to a small 
extent in Saugor, but it is spreading. In Hoshang- 
abad a good deal has been done since the last famine. 
There is a largo area under hunds in .Tubbulporo and 
also in Damoh. 


33. Q. I am not going to ask you many questions 
iust nom, because, .as long as me are in the Centra! 
Provinces, I hope you mill be helping us. I rnish to 
ask .vou gener.ally one thing; Wliat line of nntion 
mould you advise (rovomment to take to protcCT tins 
proidnce, so that it may be better able to mitli.stand 
another famine? — ^I mould construct as many irriga- 
tion morks as possible. I sbould confine famine labour 
to irrigation morks. 

36. Q. Famine labour mill bo available ^^cn 
famine comes, but mliat shall mo do to protect tlie 
country against famine?— The introduction of irriga- 
tion is the only thing that mill protect it. My opin- 
ion I have given in one or tmo paragraphs in m.v 
memorandum.* People used to have a largo stock of 
gr.ain. I rememhor in my time, in the year or 
1887, in Samhalpur mhere there mas a partial fail- 
ure, mhen I mas giving orders to open ono “r ^ 
test morks, I found that .although people lost crops 
that year, vet they hod tmo years’ supply, stored in 
each village'. But these stocks are noiv going am.ay. 
Tho railmav is carrying them amny. Poorer people 
spend all tho money they got. Kand then come to onr 
works in case of a f.aihire. Tho 
ourselves against famine is hy protoctuig tho crops. 

37 0 Have vou paid much attention to tliosuh- 

ieot'of 'mells?— I had some moll-construction i" 
dia and Borasamhar. hlr. Chapman mas the Deputy 
Commissioner then. But this mell-constriiction mas 
done more- for sanitary purposes. 

38. Q. For the water-supply of tho villago.— ics. 

39 Q Do vou think that they are capable of being 
very' largely increased in number?-! think they -arc. 

they irill do a groat deal of good. , , 

41 O (Mr irioliam.)— In all your schemes of irn- 
cation^it is the month of October tlmt you find it 
neccss.arv to make provision 

oSoberT Soptombor is also a very important niontli. 

42. (?. Those arc tho tmo months m which artifi- 
cial assistance is ordinarily required ?-Yvs. 

43 0 \nd in Other months of the year the 

fall is ‘almost invariahly siifficiont?_Tt generally 
* fTryinnh 7?nt it is occnsionnlly unseasonable. For 

44 0 It is quite possible that in the month of 
.Tulv. before the ?ains have ^‘^t in rfrong^, you might 
renui’-c to give water to people who v ant it. -lea. 

Ycryo«'’mu""'^’>ri'’R'' Snl’^tl" sTomge'fJ^.u pre- 


P Can vou explain how you 


to 1899. Wo take the worst of thi.s series of S3 venrs 
fuid me go hack to the last year in that scries in -which 
tlio TfiTik u'ould have filled, supposing it to hare boon 
in existence, and then work down to the minimniu 
year, to the year .of drought, to sco mhat area it could 
lin-vo protected right throngb, and that area mo take 
ns the area tho tank could protect. 

47. Q. Can yon show mo one of tho forms for any 
of yoiir works ?--I do nob think I h.avo got one of 
them here. I mill shorn one to you presently. 

48. P. Haring ascertained the fot.aI area that tho 
tank mill protect, mill yon tell us how vou propose to 
lomte it?— Knowing the area that tho 'work can pro- 
tect, we take tho area that it commands and would 
then get the Kevenuei Ofiioers to pick out tho land 
that mould pay best for its protection. Then ascer- 
tain mhich of the people mould be prepared to put 
their areas under protection. It may bo done cither 
voluntarily, or, mo might have a Inm to get the land 
under protection. But I think wo would got the 
people voluntarily to put tho land under protection 
without any difficulty. 

49. P. Suppose you have a t.ank irrigating, accord- 
ing to your estimates, 1,000 acres, over mhat area 
mould you extend that protection ; mould you extend 
it only to 1,000 acres hr mould yon spread it over 
2,000 or 3,000 or 4,000 acres? — ^If mo had to work mitli 
the strictest economy, mo might select the land nearest 
the work. It mould be better to take tbreo 'times 
the area that the work conld irrigate and extend onr 
protection over th.at area, bccanso that mill afford 
grc.ater protection in years of drought, ns each area 
that is protected mould have a certain amount of dry 
irrigation round it. 

50. P. Have yon any idea, in regard to areas that 
are already protected under existing t.anks, ns to 
the extent of dry cultivation they have? — I should say 
in certain cases it mould bo three or four time.s the 
irrigated area. ' 

51. P. Ton think it is?— Vos, because the tanks 
that mo have . at present are generally Snail tanks 
lying lorn, and the higher ground round them is ciilti- 
-vated to a great extent; in fact, all hut the tops of 
the ridges; mhcro the soil is not very good. In Bnjpnr, 
for instance, tho tops of ridges are not cultiv.ated, 
while tlio rest of the land is cultivated. 


52. p. You cannot say mhat is the exact average 
proportion of dry ciiltiv.ation to wot? — That I could 
:iot tell you. Mr. Sly -would bo able to tell yon that. 

53. P. If you allowed a man to have one acre of 
wot ciiltiv.ation to three acres' of dry, yon mould 
'xtond tlio protection over four times tho irrigated 

iveaP Yes, though it mould cost extra in dislrihii- 

don in the greater length of the channel and loss m 
lorcolation. 

64. p. (T/ic President.)— tVoMhl yon nnfieipnt'' 
inding wet and dry cidtiv.ition mixed up in .that, 
way: that is, a field of wheat alongside a field of 
rico? — Not mhere you liavo rice; there j-oii have to 
•ako tho whole plot. But mhcro yo:i have wheat and 
'xtend the irrigation to the wheat area, nco begjns 
to bo planted, and then yon have thorn mixod. Yon 
night have jiinr and cotton on diy land and use 
lomc portion of the land near it for "heat 

imi rice come at different times. Tlico is a monsooi 
crop, and wheat a winter crop. 4 cry often they 
take catch-crops of rice, and then .sow wheat on tbo 
same land in tho winter months; for insfnneo. n 
i.iinded fields under the /invcW system in .Iiibbulpore, 
there is something like 50.000 acres on wlneh they 
take n crop of rice before the wheat crop. 

55. P. Dd yon mean to say that there are 50,000 
lores of double crop lnnd?-Aes. 

5G. P. Pfr. HiVmin.Y-T underslaiul that where .von 
havo rice cultivation yon have 

vntion?— Yes. Wo have not much ffiltivat ion in 
rico lands. In regard to nee lands, it would he 
better to select onr area ns near the reservoir as 
po'y?iblo. 

r,7 0 I think that all your eidouhations are ha« -d 
on tiio assumption that you are going to ’"'Wte rio. 
Innds’-’—Yes. Wo have decided to take up tin "J" 
of the works in tho rice areas first until we get more 
information about wheat areas. 

58 P. .Supposing .vou protect ^''Inin area, "nder 
riee in tbo' wav you suggest, ""<5 i 
dn j^ar when'tli'ere ^ 

for diy rrops. how are you ^ ',^'1 crop, would 

YVe would not irrigate „of’ irrigate land 

not he under bave eeh nlatcd 

outside of the ,.rc. mdy. 

our works for imeafu? 
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59. (?. You cnlc\ilnto tlinti you require .«;o inucli 
ujitor for rico; supposo ii msiii, instoad of pultinp 
down lire, i)uts down sii|;nrcano, lio will want, wntor 
not only in October but alMifor tbo wliolo of the liol- 
woatbor inontbs? — Our cnlciilntions nt present nro 
for rico, because suKarcauo is grown oidy on a very 
small area now. Wo liavo not taken out tbo ealoula- 
tions in dot-ail for each crop yet. In ostiinatinK 
finally tbo area tlmt each worlc can iirotcct, wo will 
consider tbo requiremonta of oacb ciop Eoparatoly; fix 
tbo duty for if, and tben work out Ibo area tbal Ibe 
scbeino can protect. 

CO. Q. You will bave to know e.xactly wbat people 
aro going to do before you begin? — To a certain 
extent, we provide in our project-s for tbo improve- 
ment of crops, but we aro not providing for ebango 
in crops. 

01 . Q. (7Iir Piraidnif.) — You nro providing Tor a 
tank containing water before tbe beginning of tbo' 
monsoon? — Yes. 

02. Q. You want water on tbo 1st of .Tuno? — Yes. 

03. Q. If tboro is a gre.at demand for wbent in tbo 
rabi, would you still rcsen’o water for tbo bot 
weatbor? — ^Yes. Tf tbero is to be any rahi under pro- 
tection wo will calculate tbo water tbat will bo needed 
for it. 

01. 0. (Mr. Iltgham .) — You propose to select boforo- 
band tbe lands of particular owners wbo express 
a desire to take water and to confino protection to 
tbem? — ^Yes; we will give wntor only to tlioso wbo will 
put tboir lands under protection. I tbink wo muBt 
know wbat laud wo nro going to give water to. Of 
courso tbero may be a provision by wbicb ono culti- 
vator can remove bis land from protection, and an- 
otber place bis lauds under protection in bis stead. 

C-i. Q. Tben you will bavo a .system of applications 
before you open your works? — \'es, we would ascer- 
tain wbat amount of land tbo people nro likely to pul 
under protection. 

00. Q. Is tbat nccc.ssary ; instead of confiniii" tbe 
supply of water to particular plots, could you not dis- 
tribute tbo water to everybody ratealdy, wotdd they 
not .all apply for it?— Yes; it would bo for tbe Itcvo- 
nuo Officers to say wbotbor tbat could bo done. 

67. Q. Tbe system tb.at you contemplate seems to 
favour tboso wbo como first in tbo field and to oxolndo 
others? — No. V!o will get our land ns near tbe tank 
ns possible, and wo will go furtbor away if we don't 
get a sufficient area under protection no.ar it. 

68. Q. Tbat would bo to concontrato tbo boncfits c.f 
protection to a few individuals wbo coino first with 
tboir application. You would take tbo wbolo of tboso 
applications and 'you would guarantee protection for 
tbeir lands, wbilo others will bo left out in tbe cold? 

^Wo would not have water for more 'eban a ccrt.ain 

area. 

69. <?. Hut you should distribute wbat you have 
over .as wide nn area ns possible? — ^Wo can bavo differ- 
ent f.liahx and irrig.ato certain portions in each with- 
out having ono chdl: nearest tbe work and distribut- 
ing water there. Hut that would rest with tbo Tfovcv- 
niio Officers wbo would make tbo best arrangements. 
All tbat wo can do is to guarantee a certain supply of 
water for a certain area. 

70. Q. You would not allow a man t-o put in sugar- 
cane unless be bad applied for water beforoband? — 
Tfiiless wo know that bo requires water for sugarcane, 
bow can wo say wbetbor we coidd give him water for 
it or not. 

71. Q. You would not allow him to irrigate .as bo 

likes? I don’t tbink wo could do so unless wo find 

tbat our supplies exceed tbo demand. Tf w'O find that 
wo have water to spare, we can give extra water to 
sugarcane. 

72. Q. Yon assume tbat .you will got Ils. 2 for 
every acre tbat you protect? — I tbink tbat wo c.an 
rely upon getting Rs. 2 eventually. 

73. Q. Is that an all-round rate or is it an average 

of a' scale of rates? Would you charge a bigbor rate 
on particular crops or have an all-round r.ator— I 
think we should bavo a scale of rates on accmint of 
tbe varying soils that will bo put under protertion. 
There are certain soils in which the best_ class or nee 
can be put down, while there are others in which yon 
cannot put down tbe best class. For instance, the 
liiclior soils in Raipnr will nob tnko trie best class or 
rice. If yoii irrig.ite tbem, you nould only put second 
elass..rico on tliem. . . 

74. Q. Would you have a special r.ato for garden 
crops or snc^arcano witicli wonltl wanb wabor nil tnp 
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year round? — Yes. Tboro would bo a. speoinl rate for 
sugnrcitno. 

75. Q. If you gimrnulco prolodtion to a corlain 
iircii, you would fix tbo wiitor-nilo for tbo wbolo aroii, 
wbotbor water is required for a particular year or 
not ? Supiiose it was a wot year and nobody wanted' 
water, fbey would , still liavo to pay Rs. 2 P — Yes. 
They know tbat water is bopt for thorn for tbo follow- 
ing j'cur in case of drought. 

76. (). If n man puts down sugarenno, you would 
cbnrgo him Rs. 2 and somotbing extra for cano? — 
Yes. I’racticnlly it is a doublo erop, ns it takes 
water tbroiigbout tbo year. Our rate of R.s. 2 is for 
rico wliicb 1ms a sea'-nii of 4 months; but if wo bad a 
crop extending over 6 nr 8 months, wo should cliarge 
n difforent rato. 

77. Q. Wbat is this Rs. 2 rate based upon P — On 
onr oxporlonco nt present in Obandn, Rbandarn, and 
Xiimir. In Cliniida nt .Siiidawabi village they pay 
Rs. ;) per acre per crop for rico, and at Kaebapa’r 
village Rs. 6-5-4 for sugarenno. At Lnebora tank in 
tbo Nimnr district. Rs. 4 per aero is paid for irrigat- 
ing rico and wheat and Rs. 10 for sugarenno. 

78. Q. To whom they pay? — Tn Nimnr tiioy p.ny to 
tbo District Council. 

79. Q. Is Ibe irrigation from a tank P — From tlio 
liacborn tank. 

SO. Q. Then why slinuld yon suppose that wo 
would get only Rs. 2 ? — Tbo reason why I euggosted 
Rs. 2 wa.s, that in tbo Bbnndnra district it is raoro or 
less tbo recognised nito for tbo sale of wntor from tbo 
village tanks nt pre.-tont. 

81. Q. That is in years when they want water? — 
They can only have water when it is available. If a 
man has water in a tank, bo need not give it to an- 
other person unless be can spare it; but if bo l;ive.sil. 
be charges him Rs. 2. Tbo cultivators nro gtiarnntced 
no protorlion. 

62. Q. If a plot of land is guaranteed vator 
tbrougb all .lensoiis nnd tboro is n groat chance of nn 
iiicronse in the yield, Rs. 2 seems to bo a small rate ? 

— I admit that. I tbink it should bo bigbor, but at 
present a bigbor rate is not recommended. Tbo Reve- 
nue OfiTicers would not recommend even Rs. 2 to start 
with. 

83. Q. Tlmt is tbo maximum tlmt tbo Revenuo 
OfTiccrs can be got to recommend? — ^Ycg. 

8). <?. Even tlmt would not bo introduced ammo- 
dint clyp— No. They do not expect to got that at 
ojico. Wo may got it in some places. In some por- 
tions of tbo Blmndnra district people might willingly 
como forward and tiiko water nt this rato, but in 
olbor districts tliey may bold back till they ascertain 
wbat* tbe benefits from irrigation actnnlly aro. 

8.j. Q. liavo your malgurmrs and others among tbe 
people expressed any opinion ns to wbat they would 
bo willing to pay? — Yon will probably bavo a mnlgii- 
zar coming before you nnd bo will express a definite 
opinion. Ho is tbo man who sold water during tbo 
famine nt Rs. 20 per acre. 

86. Q. Wliat is tlie normal rate ? — Tbo normal 
rato for soiling water in Bbandara is Rs. 2. That is 
wbat they recognize generally. 

87. Q. (The President.) — ^Tbnt is wbat tbo owner 
of a tank gets ? — Yes. Ho gets it in 'tbo year a man 
takes it. 

88. Q. (Mr. Jligham .) — Can you toll me some- 
thing more about tlio tank in Nimar; under what oon- 
ditions did it fall into tbo hands of tbe District 
Board? — ^It is an old tank constructed in tbo time 
of tbo Moghul Emperor. It fell into disrepair and 
was not being used. When Colonel Keatinge was the 
Deputy Commissioner bo bad .it repaired and renewed. 

It was then banded over to tbo District Coiinoil as tbe 
best body fo work it, nnd 'tlioy bave been working it 
since. 

89. Q. Docs the District Board find money for re- 
pairing it, or is it repaired by tbo people? — ^Tlmt I 
cannot toll you. It was repaired many years ago and 
tbo District Board did find tbo money for those re- 
pairs. 

90. Q. How is it maintained — by the people or 
by tbe District Board ? — ^Tbo District Board. 

_ 91, Q. They keep an establishment? — There is very 
little establishment required. 

92. Q. Has tbe tank been in good repairs ? — 

.Ko; tbero was a leak in it wbioli reduced the, simply 
in 1899. Tbat is tlio reason why ’irrigation has been 
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falling off. The leak is there still and it is not re- 
paired. It requires to be opened up at the leak and 
then carefully repaired. 

93. Q. Why do not the District Hoard repair it; 
can’t they afford to do it P — No. 

94. 0. Do they get a water-rate ? — Yes. But it 
has dwindled down to veiy little, the area irrigated 
being very small. 

96. Q. But according to you they got a very good 
rate ? — Yes. The area that is irrigated was about 
300 acres, but it has run down to some 80 acres. 

96. Q. Has it dwindled owing to this leakp — Yes, 
to a great extent. 

97. Q. Do not the District Board think it worth 
their while to keep it up ? — I cannot tell you the 
details, but I know that it is not being repaired. 
There is no doubt that the area has fallen off. 

98. Q. Looking at the tank as a commercial specu- 
lation, you say that the tank was made by the Moghul 
Emperor and all that the managers had to do is to 
prevent it from leaking and to keep it in an efficient 
state of repair. Apparently they do not find it worth 
while to do so. Is it due to the fact that they do not 
get enough income to keep it in good repair, or is it 
due to the inability of the Distrid; Board to manage 
it? — The area irrigated has fallen off considerably 
and the little revenue they get does not cover the 
expenses. 

99. .Q. Why did it fall off f — The rate had some- 
thing to do with it. The rate of Rs. 4 is too high. 
Very possibly it- may bo due -fa tho inattention and 
had management by the District Council. In a note 
sent by the Executive Engineer ho says that it has 
fallen off owing to the high ra'te demanded for irriga- 
tion, vis., Es. 4 and Rs. 10 on sugarcane. 

■ 100. Q. (Mr. .Craddock.) — ^Wliere the rates increas- 
ed P— Yes, from Rs. 2 to Rs. 3 and then to Rs. 4. 
The District Board lowered the rate in 1899. hut there 
was very little water, and the people found that oven 
though they paid this rate, they could not get water. 

101. 0- Are there many irrigation tanks in zamin- 
dari areas P — There are two small irrigation tanks — 
one in Nawegaon in Bhandara and another in Seoni 
in Bhandara. 

102. <3. Whose property are they? — The malgu- 
zars’. 

103. 0- Do they charge anything for water-rate? — 
One malguzar, who -will give evidence, does not charge 
anything. 

104. <?. Are there any large irrigation tanks in 
such areas ? — No. There is a tank mt Wararband in 
the Raipur district, but it is not used for irrigation. 

105. Q. You have _ submitted a great m'any pro- 
jects. Supposing it is decided to make a commence- 
ment and to begin the works, in what order would you 
recommend them to he taken up P— ^-I would recom- 
mend the best projects in the most distressed parts of 
the country. 

106. Q. What do you mean by the best projeda f 
— The most promising projects. 

107. Q. From a revenue point of view ? — Not only 
from a revenue point of -view. The projects that the 
Revenue Officers would suggest starting -with. For in- 
stance, any projects that you take up should he pro- 
jects in places where people -would welcome irrigation. 
That will show other people tho benefit. 

108- Q. Would you start tho work in one district P 
.—In parts of Bhandara, Balaghat, Raipur, and Bilas- 
pur. 

109. Q. In four different districts ? — ^Yes. 

110. (?. (The President.) — Have you got complete 
projects in all these four districts ? — ^Yes. 

111. Q. (Mr. Htgham.) — Can yon -tell us anything 
of the discussion that -took place in tho sovontics 
about irrigation in tho Wainganga valley? — Pro- 
jects were prepared for irrigating the Wainganga 
Talley from the Kanban and tho Pencil rivers. The 
project from tho Kanban was to irrigate land to the 
west of Nagpur, tho c.astern parts of Wardba, and tho 
western parts of Bhandara. A greater part of tins 
country was cropped with juar and cotton winch was 
said not to require irrigation. Tho project was an 
extensive one, and when it was submitted to Qor- 
rmmont’ of India they replied that it -was too expen- 
sive and suggested tho submission of smaller projects. 
Then a scheme was proposed from tho Pcnch river. 
The point of that scheme was an anicut and canal 
from the .Pouch, supplemented by a reservoir at 
Ramtek oh tho Bur river to irrigate a portion of the 


country to the north-east of Nagpur and the west of 
Bhandara. Tins project was submitted and was also 
said to be too expensive. The order of the Govern- 
moiit of Indisi was tlicvt the oufcimatss for the projects 
irera -ta be cut down to 12 lakhs. These three schemes 
were then revised. Sir John Morris, who was then 
the Chief Commissioner, strongly recommended that 
the Nawegaon tank reservoir, the revised estimate of 
which was Rs. '9,61,958, should ho sanctionod os ou' 
experimental scheme. 

. ^^2. Q. What year was this P— This was in 1874. 

The project was submitted to the Government of India, 
and it was finally decided that the State would not 
sanction a project on so large a scale, and further 
investigation was stopped, as it was considered that 
irrigation was not urgently needed in the pro-vince, 
and there the project ended. Just at the time that 
this project was under consideration, it appears that 
a report was asked for from the Inspector-General 
of Irrigation on the possibilities of irrigation in India, 
and the tank project of the Central Provinces was put 
down about the 9th on the list, which meant that it 
would not be sanctioned till_ about 1900. Then Colo^ ' 
nel Mayne, who was the Chief Engineer at the time, 
in a Note to Chief Commis^oner, said that this 
meant that irrigation in the Central Provinces was 
practically shelved, and that in order to -protect us 
from famine it would be as well to have a r.ailway 
communication to bring in grain Supplies when neces- 
sary. It was then that Sir John Morris asked for the 
Nagpur-Chhattisgarh Railway. 

113. Q. Bec.mse he could not get a' canal P — ^Be- 
cause he could not get irrigation. 

114. Q. Has the Ramtek project been -worked iipP 
It was revised and full ddtails were submitted to the 
Goverr.ment of India. It was approved, becanso the 
Government of India in the reply mentioned that the 
project, had been carefully prepared. It has now been 
brc’ight into line with other projects. 

115. P. Have .you got it hero ? — ^Yes. 

116. P. Will you show us the general plan P — Yes.. 
[At this stage the' scheme was explained by the wit- 
ness by the aid of the plnn.7 

117. Q. (The President .) — As regards this scheme, 
what would happen in a year of such drought ns you 
have had? — It would protect an area of 33.000 acres. 
That has been worked out from the rainfall statistics 
for a' series of years. 

118. Q. You could count upon this reservoir hav- 
ing a large supply even in the driest year ? — -Tes. 

119. Q. What i's the extent of the catchment 
area from which it draws water? — 82 square miles. 

120. Q. The soil is chiefly black cotton? — Chnetly 
black cotton, but a good deal is muram. 

121. Q. (Mr. Mvir-Mackensie .) — ^I should like in 
put one question — it is a question which I shnu'd 
perhaps address to my colleagues and do not to Mr. 
Harriett — as to whether it is not a wasteful method 
to build a tank -to contain a groat many more million* 
than are required in a famine year. You -will store 
4,000 millions? — ^Yes. 

122. Q. And then you give oirt only 2,000 millioni 
and odd ? — Yes. 

123. Q You have to leave the rest for tho -next 
year ? — Yes. 

124. Q. Then that means that you have to build 
a very largo tank in order to givo a smalt supply? — 

Wo don’t do it in that way. Wo dcsicn our tank so 
as -to take the greatest advantage wo can of the site 
we then estimate tho area which tho tank as designed 
will project. 

125. Q. That is, I understand,- that yon work ont 
tho area from conditions of minimum rainfall in » 
series of bad years ? — .Yes. 

126. Q. Yon store enough water to irrigate a very 
much larger area in a good year ? — Yes. 

127. Q. In order to giro 2,000 millions you have 
to store 4,OoO millions and you liavo to make a big 
tank P — ^Yes. 

128. <7. Is not that a very oxponsivo method of 
storage? — The expensive part of it is tho loss by ev.v 
poration between October of one year and .Tune of the 
other. If w,-> do cot provide for this, wo cannot have 
tho area protected. 

^129. Q. (Mr. . Hfqham.)— That it just tho point T 
wish to ask. Rutting protection on^ one sido, you 
would get greater revenue by worWng in the way you 
propose than you would liy emptyin;' tlio lank every 
year ? — ^I think so. 
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130. Q. If you empty it in years .when there is 
plenty of rainfall,, you Tvill get a very small rate 
indeed? — Yes, as a matter of fact, there are many 
years in which probably no water will be taken. 

131. Q. But if you reserve it for a year of drought, 
the cultivators will be able to pay all round la higher 
rate than they otherwise would ? — ^Yes. Eor giving 
them protection we can ask a fair rate. 

132. Q. (Mr. Muir-Mackenzie.) — ^Is ft to be paid 
every year or only in ' the protected year ? — Every 
year. 

133. Q, (Mr, Jligham.) — ^This Bamtek tank accord- 
ing to your- table is one of the cheapest and the most 
promising of all on the list? — Yes, it is. 

134. Q. Is it one that you would propose to begin 
at once? — ^Personally it is one that i should propose 
to begin at once. I think it is a very good experi- 
mental scheme. It will to a great extent solve a 
great many questions. Not only it snows what irriga.- 
tion can do, but also how far it can be extended on 
•black cotton soils. If it proves a success, it opens up 
irrigation from the Bench and the Kanhan, by which 
we could protect a large area. 

136. Q. There are two objections raised against it. 
In the tiret place, it is all cotton cultivation? — It is 
wheat, joiUT, and linseed. There are about 7,QQ0 and 
odd acres of garden crops and rice. 

136. Q. There are 7,000 acres of rice now? — ^Yes. 

137. Q. That would extend if water were made 
available? — The Deputy Commissioner in his note 
says that it would. 

138. Q. To the extent of 32,000 acres? — Whether 
it would exactly go to that extent I cannot say. 

139. Q. 16,000 acres would be rice and 16,000 
acres would be wheat? — Yes. 

140. - Q. The other objettion is that this part of 
the country does not want protection? — It does not 
.want protection as much as other portions of the 
Province. But it did suffer in the last famine. 

1.41. Q. (Mr. Craddock.) — Thera was no relief work 
there in that year? — ^No; but there seems to have 
been loss of crops. 

142. Q, (Mr, Uigham.) — Still much protection as 
you could afford is much less than what you would 
give to other parts? — ^Yesj I recommend this pro- 
ject as an experiment, because it will be a favourable 
one. Thera are some other big projects which are 
now being worked oifc in detail. 

143. Q. In that plan which you showed us the 
area that is marked for irrigation by the Bamtek 
project is said to be 62,000 acres? — Yes, the red 
portion. 

144. You say you would irrigate only 32,000 
acres? — Yes. . 

145. Q. That would be half the area commanded? — 
That only refers to the portion marked red. But 
if the Bamtek project is worked as proposed, we can 
irrigate right down to Bhandara, where there is good 
rice cultivation. 

146. Q. That is what I was going to lask you. 
Would you’conline yourself to that tract, or would you 
go beyond that? — ^In regard to that particular scheme 
1 would like to go beyond that. 

147. Q. (The President.) — ^Is'it a part of your prc^ 
ject to feed existing tanks ? — Yes. As a matter of 
fact, in the Central Provinces we have to combine 
direct with indirect irrigation — in Chhattisgarh es- 
pecially. 

148. Q. (Mr. Uigham.) — Suppose- you make all 
these tanks and canals that have been proposed, how 
do you suppose that they will be maintained; will 
they bo maintained entirely by Government or by the 
lieople?— We will have to do the repairs to masonry 
works and to embankments; but 1 think the people 
could be got to clear the channels every year. 

•149. Q. You allow certain rates in all your tables 
for maintenance? — Yes. 

150. Q. 8 annas per acre? — Yes. 

161. Q. Docs that include the keeping of tlio 
channels in order? — It excludes that. I reckon on 
channels being maintained by the villagers. I assum- 
ed 08 a minimum a scheme that could protect 800 
acres, and I estimated in my note that Bs. 400 could 
maintain such a scheme, but the greater number of 
our works -will protect a much larger area and the 
cost per acre will be proportionately smaller. 

162. Qi You contemplate that the people them- 
selves will keep the channels in repair? — ^Yes. 
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163. Q. Are they not likely to dear out ohaimels 
to twice their proper -width?— I do not think that 
they will do any more work than they have to do. 
They would not be able to secure more water by mden- 
ing channels, because the supply depends oh the 
outlets. 

154. Q. If Government were to repair all the works, 
the rate would have to be increased? — It would prob- 
ably have to be increased to 12 annas. 

165. Q. In the estimates for these works you pro- 
pose to acquire for Government the whole of the area 
that will be submerged by the tanks? — ^Yes. We pro- 
pose to take up not only that but also the area that 
will be taken up by channels — the land required for 
main channels. 

156. Q. The question has been considered in other 
Provinces whether it is always necessary to compen- 
sate the people for the land taken up for the purposes 
of a tank ; whether they would not allow you in many 
cases, not in_all, to store water provided you do not 
interfere with the rights of ownership and you allow 
them to cultivate on the margin of the tanks if the 
tanks run dry, and also allow them to cultivate the 
bed in the dry year? — ^I think there are cases in which 
some proprietors might forego compensation for land 
on the lines suggested or for small areas where they 
could get a crop in the winter along the border of the 
tank when the water surface recedes. Of course we 
could not rely on this in every case. 

157. Q. Any estimates made for -tanks should pro- 
vide for full compensation ; but what I mean to say is 
that men should be allowed the option of foregoing 
compensation provided the Government could have 
such control as is necessary to give as much water and 
run it out as much as it pleased. This would reduce 
the cost of many of the works, and it would also very 
often overcome the opposition of people who do not 
like to give up their land. I only mean to suggest 
this point so that it may be considered when any diflS- 
culties arise with a view to overcoming opposition? — 
I think possibly there may be cases in which some pro- 
prietors might forego the compensation in order to 
retain the proprietary right in the land. 

158. Q. (Mr. Craddock.) — This would also reduce 
the amount to be paid as compensation? — ^Yes. 

159. Q. (Mr. Muir-Mackenzie.) — I want to try and 
get clear as to the degree to which the Province is 
liable to famine and the circumstances under whicn 
that liability occurs. I see from your rainfall statis- 
tics there were only two years in which the rainfall 
was deficient?— Only two years when there was abso- 
lute failure. 

160. Q. That was in 1868-69 and 1899-1900?— Yes. 

161. Q. On the other hand, in 1868-69, there seems 
to have been only partial scarcity. There wns nothing 
like what occurred in 1899? — ^There was acute 
distress in about eight districts, but 1 do not think 
it was felt throughout the Province or as severely as 
in 1899. 

162. Q. It was only the heavy rainfall in Septem- 
ber that saved the greater part of the country, and 
acute distress was confined to certain Uistriccs mat are 
mentioned in your note? — ^Yes. They were Bangor, 
Damoh, and Jubbulpore in the north, Bhandara and 
Balaghat in the south, and Chattisgarh. 

163. Q. Apparently it was not a distress or famine 
like that of 1699-1900 ?— Apparently nrft. 

164. Q. On the other hand, 1896-97, you had ex- 
cessive rain? — ^It was a year in which there was un- 
seasonable rainfall. 

165. Q. It was excessive on the whole? — Yes. 

166. Q. And yet you had a severe famine? — Yes; 
but it was not caused by the heavy rainfall. 

167. Q. What I want you to let us know is, how 
far your projects of irrigation will provide against a 
year of totally deficient rainfall. 1 understand that 
the Bamtek tank -nould fill. x\re you confident that 
all other tanks would fill? — ^We have taken the worst 
series that has occurred in 33 years, and we have esti- 
mated the area that could be protected through them 
to a year of minimum rainfall. It is to guard 
against years of totally deficient rainfall that we pro- 
pose working on this protective system. 

168. Q. How far would other means of irrigation — 
means auxiliary to irrigation — servo you in a year of 
totally deficient- rainfall; -would the haveli system of 
iriigation be of any use in such a year? — ^It has been 
of use in these two famine years. 

' 169. Q. Wherever it has been practised? — Yea. 

170. Q. The land under it had full eropa? — do 
not think they had full crops. 
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171. Q. An aijpreoiable crop?— They run up to S 
annas in .Tnbbulpore. 

{Mr. Craddocl:.) — ^Tliey did very poorly in 1899-1900. 

172. Q. {Mr. Muir-Machcnzic.) — IVoulS the Tiavcii 
system of irrigation in wheat land be an efficient pro- 
tection in a year of utterly deficient rainfall like 1899- 
iSOO? — ^From wha'c I gather, people seem to think 
that they could get somewhere about 8 or lO^anna 
crops. 

173. Q. You are unable to form your own opinion? 
— ^Yes, because I did not see any part of the wheat 
country in these years. I have been in the rice coun- 
try. 

174. Q. (The President.) — I gather that havcli is a 
70 hi system? — It is a combined system. In some 
parts they take a crop of wheat during winter and a 
catch-crop of rice during the rains. 

176. Q. (Mr. Muir-Machenzie.) — ^I'here is another 
system that has been anxiliaiy to larger schemes of 
irrigation — hiinds across nalas? — Yes. 

176. Q. That is different from the haveli system? 
— I think it is more or less included in the 
haveli system. Do you mean tank builds going down 
the iialas ? 

177. Q. Yes; have you seen anything of such a 
system? — I have seen it in some places. You have a 
number of bunds down a valley, and sow behind the 
bunds, 

178. Q. "Were any good crops- obtained in 1899- 
1900 ? — That 1 could not tell you. 

179. Q. Coming to wells, did not ivefls give good 
crops in 1899-1900 for such areas as were irrigatcu? — 
in wheat areas it did. 

180. Q. ‘Would you not bo prepared to say that, 
as a measure of protection in wheat areas, there is 
nothing so efficient as wells for a year of totally de- 
ficient rainfall ? — ^For the area they can irrigate, well- 
irrigation is effective. But the area they do protect 
is small. 

181. Q. Was th.e amount of water in the wells very 
much less in 1899-1900 than in ordinary years? — ^Yes, 

1 should say it was. But the wells did seem to meet 
the demand made on them. 

182. Q. They irrigated as much as usuid? — Yes. 

183. Q. You think the water level was materially 
lower ? — Yes, but they got what they wanted. 

(Mr. Kajaratna Mudaliar.)—Oa page 12 of the Note 
on Irrigation you find tho figures given. It is G4,00o 
acres against a normal of 74,000 acres. 

' 184. Q. (Mr. Muir-Mackcnzic.) — Some witnesses, if 
I understand the papers rightly, have advocated en- 
couragement being given to people by granting tahavi 
on liberal terms to enable them to build tanks for 
themselves. Would these small tanks, such as the 
people are likely to build, be of any use in a year like 
1899-1900? — No, 'the rice districts of this Frovince 
show that they would not. 

185. Q. On tho other hand, in a j-car like 1896-97, 
when there was large rainfall in tho beginning of the 
season, would they not be of very groat value?— They 
acre not as valuable as it was anticipated that they 
would bo. 

186. <3. I gather from Mr. Sly’s statistics that in 
the year 1896-97 tho area irrigated from tanks was 
647,000 acres. That wan nearly tho largest area on 
record ? 


(11 if ness'.)— There is one' other point. Jlaiiyef tlie.'-e 
small tanks were ' damaged by hea\y .rain. A big 
plump of rain damages small tanks. Whenorcr wa 
get a plump of rain small tanks faro worst. A part 
of the blind gives way. 

ISB. Q. (Mr. Muir-Mackcitzie .) — ^Aro these small 
tanks kept in good repair or bad repair? — I should 
say, personally, they are kept in very poor repair. 

189. Q. Do they breach frequently? — Yes, when 
we set a good plump of rain. 

190. y. Are breaches promptly repaired.^ — lii a 
nay they repair them; they patch them up. 

191. y. Would you recommend that Govermuent 
should examine these tanks with tlie object ot in- 
structing people ■ in making better arraugeinenis lor 
tho waste weirs? — ^Instruction might bo helpful' in the 
case of waste weirs. But, as tar as the conscruction oi 
these tanks is concerned, people are quite able to do it 
themselves, i do not think the interference of Gov- 
ernment will do any good. But in connection wifli. 
large tanks which we are to fill, 1 oertainly think the 
Government should help them to make them properly 
and to provide proper riiiices. 

192. y. When tanks aro filled from GovommeuL 
storage ? — Yes. 

193. y. I see from Mr. Hutton's note appended to 
yours there were some old breached tames?— There 
are very few. At present they aro not likely to bo 
taken up or immediately wanted. Either the people 
have left the villages or they are not using them. 
They let the land go to waste. 

194. y. If tlio tank was repaired, would nOt jieojilo 
come back to the village and take up tho J.ands? — Not 
readily.. They might in time. In every district 1 
asked about it, and tho reply was that they ivcro tanks 
from which tyo would gct.no immediate benefit. 

195. y. Are they very few ? — ^Yes, very few. 

196. y. Aro they silted up ? — Not silted up. Tho 
build had been breached anu tho owner was too pour 
to repair the tank, and so it has falloii into disuse. 

197. y. Aro they small? — Yes. ' 

198. y. No tanlkS which could irrigate several hun- 
dreds ol acres P — ^Many of them could only irrigate 60 
acres; sometimes 100. 

199. y. Wo shall want a good deal of information 
about lamino programmes. iVill you bo able to get it 
tor us ? — Mr, 8t. Clair, 8upcrintciidiiig Eiigiiicor, is 
tiic olheer who can give you tho inlormatiou. As far 
us our famine programmes go, 1 have cstiinatcd tho 
value of the work that can bo done by fanuno labour 
for all the projects and havo included them in 'cho sup- 
plemciitary note under the column “Amount of work 
that could bo done by fnmino labour.” You will too 
in column 18 tho extent to which tho work can bo 
carried out by famiiiu labour and tho probable cost of 
tho project. 

200. y. Will you bo able to put in a full pro- 
gramme of famine works? — can get that from Mr. 
b’t. Clair. 

(The Prcsidcnl .) — Ifc has been particularly supgesteil 
to mo by Mr. Ibbotson to see the excellent system you 
have of maps illustrating your programmes. 

(Mr. Craddock .) — They were prepared for tho last 
famine. 

201. y. (Mr. Muir-Mackcnzic.)—! suppose that a 
largo number of your projects aro suitable for employ- 
ment of famine relief labour? — Y'es. 


(Mr. Craddock.)— Much of that irrigation was imper- 
fect. They might hnvo had one small watering. 

(H'itncss .) — If you look at page 12 you will find that 
tho area irrigated under 'tanks fell from 636,213 acres 
in 1894-95 to 176,997 acres in 1899-1900. 

187. y. (Mr. Muir-Mackcnzic .) — ^Tho explanation, 
1 understand, is that tho irrigation was of au imper- 
fect kind. 

(xtfr. Ciaddock.)— It was partly because tho rainfall 
was excessive and up to tho end of August they let o 
lot of water go. They had a series of throo wot years 
and tho rainfall promised so well up to 'cho end of 
August that a groat many were careless. 

(Mr. J/uir-Muc/.cncic.)— Nevertheless they did 
sumo irrigation. 

(The Presideni.)— Do you know whether tho rains 
fell continuously? 

(Mr. Craddock.)— Yes, till about tho last week of 
August. 


202. y. Y^ou say that fiunino labour could be Bufo- 
ably employed on havcH or iinln bunds ? — 1 slionhl 
say that fnmiiro labour can bo employed profitably 
on them. 

203. y. There would bo no difficulty of organi- 
zation P — I should not think so. 


201. y. So long as the Public Works Department 
i-avo tho levels tho works could bo carried out by the 
Civil Department P— I think so; we could ns.si.-.t them 
with levels. 


205. y. Did 'the Public Works D^arlmcnl cm- 
jiloy famino labour on such works?— Very little. 


206 y. la it not neco-s.’!iry to make waste weir* 
,T theso bunds ?— It is very ncc(->,sary. 1 can ic-V'. 
)Ti n enso ill point. Suflicient room eiioiiiu 
ir flood w.Ttor. I iir>poctc(l tlirco fields bolongyifj 
iithiiltam, .Malgnzarof Saiigor. 

10 above tlio othor- The top bund got , 

10 whole of tho crop above tho top bund laid f.i«i‘-6. 
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liut tho portiou between tlio two hiimls — the lower 
one did not breach — had a beautiful wheat crop when 
i saw it in November. 

‘207. Q. (Mr. Kajaruhiu J/Kihduic.)— Were any 
irrigation ivorks undertaken during the last famine.'' 
only small tanks. There were a few larger tanks 
taken .up in Raipur and Bilaspur. They were started 
but not finished. 

f’OS. Q. Do you think it is necessary' to complete 
these works? — They should be completed at once. 

, 209. Q. At once or reserved for another famine? — 
At once. What we require at present are really some 
works which will give us data. 

210. Q. If they are not completed, all the expen- 
diture hitherto incurred will be wasted? — ^It would 
mean that a cei-tain amount will be wasted, lJut not 
all. Even later on we could utilise some of the works 
already done.. 

211. Q. There are over 31,000 tanks in this Pro- 
vince. Are they all private tanks? — They are all 
private tanks, except Laohor^ which is worked by the 
District Council of Nimar. 

212. Q. Does the Government derive ' any wet 
revenue from these tanks? — ^Yes. I think a wet rate 
is put on the land that is irrigated from the tanks. 
It is included in the rent. 

(Mr. Craddock.) — Irrigable land is assessed at a 
higher rate. 

(Mr. Muir-Mackenzie.) — It is the Settlement Officer 
who actually determines the rate. Is it not? 

(Mr. Craddock.) — Yes. 

213. Q. (Mr. Bajaratna Mndcilio.r.) — ^I'he re- 
venue under the tanas is not given ? — ic woulu oe very 
.clifiicult for me to arrive at tliat. 

214. Q. (Mr. Muir-Mackenzie.) — Ate not the rent- 
rates of particular villages recorded ? 

(Mri Craddock.) — It is fixed on the holding as a 
lump. 

, (ilfr. Muir-Mackenzic.) — Is there any record of rent- 
rates? 

(Mr. Craddock.) — There is a record of rents from 
which wo can deduce the rates'. 

' (Mr. Muir-Mdckcnzic.) — ^IVould it be possible to get 
a statement as to that? 

(Mr, Craddock.) — I think so. It is perfectly possible 
to get a general statement. Tho rates vaiy greatly 
from village to village under our system. 

(Mr. Muir-Mackenzic.) — Still I should bo very glad 
if we could have it. I know that yoifr rates are low. 

: (Mr. Craddock.) — "Wo will certainly give you that 
information. 

' ^l5.'Q. (Mr: lla)aratna Mudaliar .) — Your- system is 
that on each individual holding you fix a certain lump 
hiBsessm'ent? 

(Mr. Craddock .) — Yes. 

(Mr. Muir-Mackenzic.) — ^That assessment is for the 
purpose of rent.. 'The revenue ^sessment is taken on 
‘the whole village or' whole estate. 

216. Q. (Mr. Bajaratna Mudaliar.)— On the total 
revenue of the village you fix a certain proportion as 
Government revenue. What is tho control you exer- 
cise over landlords to keep those village tanks in 
repair? — No control at all. 

(Mr. Craddock.) — There are certain tanks in certain 
villages where the condition is that the landlord 
should repair the tanks, but that is a condition which 
it is difScult to enforce. 

217. Q. (Mr. Bajaratna Mudaliar.)— Suppose ample 
funds are available, do you think that the nature of 
tho country and the depth of subsoil water would 
admit of a large increase in the number of wells?— 
I think a fairly large increase. A considerable number 
of wells might be made. But I do not think that to 
could rely upon their protection for a very extensive 
area. We have to rely on tanks and largo irrigation 
schemes for the protection of any appreciable areas.' 

218. Qi Prom tho figures on page 12 of your note, 
may we take it for granted that 64,000 acres under 
Wells can be put down as protected even in the worst 
years? — Yes." 

‘ 219. Q. Do you think that tho area could bo trebled 
or quadrupled, if the number of wells be increased? — 
I should think it would bo possible certainly to double 
that area. 

220. Q. In preparing your projects you take Rs. 2 
ns the water-rate to be levied? — ^Yes. 


221. Q. I think you said that tho rate would -be 
charged in all seasons, whether n-ater is taken of not. 
Am I correct in supposing that?— Yes, because wo 
offer protection. We reserve water from one season 
to another. ; Not only that', but We keep water for 
the same season. I would give you an illustration. 
Suppose there is an area in which three waterings- are 
required and our project is so designed as to protect 
1,000 acres. But there are 3,000 acres below tho 
work. If you gave one watering to the 3,000 laores, 
the whole crop might fail for want of more water. 

222. Q. Y^our Rs. 2 water-rate is intended to cover 
liow many waterings? — Whatever number of water- 
ings may be required for each year. In a year of 
drought they might require four to five waterings ; in 
a normal year one or two only. 

223. Q. You would levy 'the rate whether water is 
taken or not? — Yes. Bnt the charge would be tho 
same in years of drought as in normal years. 

224. Q. Do you think that in years of normal rain- 
fall people would take water? — They will generally 
take one watering in October. 

225. Q. In all seasons ? — ^Yes. 'There are . very few 
years in which they will not take one watering in 
October. In very many years they ivill take one in 
September and another in October. 

226. Q. You don’t 'chink the rate is high? — ^I do 
not think so. People will, I think, willingly pay it 
once they see the benefits irrigation confers. As a 
matter of tact, 4 teel certain that after they once 
settle dertvn to taking water, we will find it difiScult 
to cope with the competition that 'will arise by people 
trying to get their lands into the area protected. 

227. Q. The number of kaelicha wells is very large'. 
How long do they last? — 'They just last a season. 
'They have to be cleared once a year. In black cotton 
country they fail, and it is very difficult to keep 
them. In parts of Hoshangabad there are kacheJia 
wells near rivers where the soil is hard and there they 
have been useful. 'They do prove useful to a certain 
extent in years of drought. But I would not recom- 
mend them to be run as protective works. 

228. Q. (Mr. Craddock.) — You said that your in- 
formation was that malguzara and other people 'lyhen 
they g.avo water took Rs. 2. Is that so'? — They sold 
•water at Rs. 2 an acre. 

229. Q. It IS not the case that a man pays for 
water for every year that there is water in the tank, 
and ho does not pay in those years when there is nO 
water; if there is water and the man. does not take 
ft, he has to pay the rate all the same? — ^I have not 
had these cases before me. 

230. Q. 'The only case in which he is excused from 
paying is when there is no water? — The information 
that was given to me was that malguzars stored 'water 
and charged Rs. 2 per acre for a crop for tho year. 
They only gave water to the cultivator if they could 
spare it to him. 

231. Q. It depends upon whether water is available 
or not? — ^Yes. 

232. Q. If the wa'ter is available and the man docs 
not choose to take it, he has to pay? — ^'That I would 
not say. "IVhon they do get water and when water 
is given to them they are charged Rs. 2 an acre. 

233. Q. Did you say that they said Rs. 2 for -wheat 
also ? — Yes. 

234. Q. Don’t you think that on the whole tho 
whea't crop succeeds on an average oftener than rice 
crop without irrigation? — ^It does to a great extent. 
It does not require so much water as rice. 

235. Q. Don’t you think if there is a crop -which, 
can succeed without irrigation better than anfotber 
crop, people would pay less for the crop that uriially 
succeeds without irrigation than they would be will- 
ing to pay for the crop which cannot succeed without 
irrigation? — ^In the case of wheat, there might bo 
some allowance and we might lower the rate, because 
wo do. not use so much water and so could protect 
a-larger area. 

236. Q. Don’t you think that water would bo 
required much more frequently for a term of years 
for rice- than for wheat? — I would not say that, be- 
.cause wheat can benefit by irrigation every year in 
October before sowing. If you look at the rainfall 
statistics, yoii will see. that tho rainfall of October 
very seldom reaches four inches, which is about what 

is required for wheat. I think wheat would benefit, 
by irrigation every year. 
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237. <3. Tlio rniufull iu Sontombor will nofc doP 

Ootoljor. Tbo Btorins: in 
bunded fields shows that watering before sowing bene- 
fits wheat. This has also been proved on the Botwa 
Canal, whore since the ISOM? water has boon taken 
for irrigating wheat on Uahar soil every year before 
sowing. 

238. Q. (Mr. Graddoch.)—l'l\oy have not had a wot 
October since 1894P_Tho average rainfall in the 
month of October during this senes of 33 years is 
1 -76 inches. Take the Saugor district, whore the 
average rainfall in October is 1 -S inches j there the 
wheat is on black cotton soil. There are only three 
years in the whole series of S3 years in which it has 
gone over four inches. 

239. <3. Would you not attach enormous import- 
ance to the fact that wherever you got rice, people 
have concentrated their olTorts to irrigate their rice 
whereas wheat is hardly irrigated at all; don’t you 
think there must bo some reason for this f— That is 
because wo hold that tho bunded fields are nob irrigat- 
ed. If you take ia tho bunded fields, there is consi- 
derable irrigation. 

2-10. Q. Only absolutely level tracts?— Bunded 
fields are applicable to level tracts. When I was 
taking evidence at Jubhulporo, both the Deputy Com- 
missioner and the Coinmissionor tried to find out 
whether wo could irrigate wheat lands outside tho 
haveti. But tho people wore of opinion that tho 
lands wore too undulating; irrigation" would not bo 
able to roach them. They did not think that these 
lands would not bo irrigated if it wero possible to 
irrigate them. 

241. Q. The people would irrigate them in dry 
years. But in a series of years would they want 
irrigation such os they do for riceP — The yield can 
be improved every year by a watering in October. 

242. Q. Do you think that as a famine protection 
it is as necessary to irrigate wheat lands as rice lands? 
— No. Bub we can considerably improve the wheat 
lands and ge^t a bettor yield by irrigating them. 

243. Q. Vo you not find that in rice lands people 
are much more dependent on a single crop of rice 
than people in the wheat coimtry on a single crop of 
wheat ? — Yes, because in tho wheat country they 
grow cotton and juar too. They have other crops. 

244. <2. (Mr. Mair-Maehenzte.) — The bunded up 
fields under tho havcli system are never lit for growing 
cotton? — I believe not. They don’t grow the cotton 
and juar in tho bunded fields. 

245. Q. (Mr. Craddock.)T—l understand you to say 
that you prefer to start irrigation works in rice 
tracts? — Tes. All the projects that wo have taken 
up at present are confined to rice tracts. We esa.- 
mined only a few of the projedcs in Saugor outside 
the rice tracts to se^ what the storage would cost. 

2-46. Q. In the rice tracts bow would you work in 
with tho existing system of irrigation. There is a 
lot of land irrigated, and very much of it is fairly 
irrigated under existing tanks. Will n_ man who has 
got a tank and spent a lot of money on it be wiUingto 
pay as much for the benefits of occasional irrigation 
as a man who has no irrigation now? — think you 
will find that most of our projects are such ns are 
necessary for feeding the existing tanks. 

247. Q. Should you charge anything for feeding 
the tanks? — ^It depends upon the extent of our supply 
and the means of the man who owns the tank. We 
might not assess the land, hut we might charge him 
for the amount of water that we give him. 

248. Q. You must have a sort of commutation? — 
Yes, in cases like that, where a man had a scheme of 
his own. But in most of those cases, I think we 
should find that the works that we have designed will 
irrigate a sufficient area outside the area which is 
irrigated under the existing tanks. 

249. Q. You said that the Ramtek project was a 
good one for an experiment? — ^Yes. 

250. Q. Don’t you think that it is too expensive 
for an experimental scheme? — I do not think that it 
is too expensive for a Government like that of India 
to test the capabilities of irrigation in the Province. 

251. Q. The scheme costs about 10 lakhs. Is it not? 

— ^95 lakhs. 

252. <3. Don’t you think it would be much better 
to put.the 10 lakhs into rice country, where you have 


a sure and certain ground, and to put a much smaller 
sum -into tho wheat tract. So tha't if the experiment 
IS a failure, you wonild not lose so much?— I f.Hnk 
projects should be taken up first in rice tracts which 
need irrigation most. But it is also a very important 
que^ion as bo bow far we should protect wheat areas; 
and if funds can he provided for the Ranffcek project 
without retarding the construction of irrigation works 
in nco areas, I think it should bo taken up. We have 
got large areas under juar and cotton which wo can- 
not protect c.t all. Sow’ are tv© to arrive at any 
ilecision ns to tho host means of dealing with these 
areas without an experimental scheme? 

253. Q. You are not asked to protect cotton and 
jtwrp— We might improve cotton. There is a certain 
class of cotton which might be improved, and- juar 
may give way to other crops that can be irrigated. 

254. Q. Thera are possibilities, but they are 
remote ? ^I do not know. Only the other day there 
was a person from Calcutta who was pushing the 
grou'th of cotton in this district. He was supplying 
seed in Raj-Nandgaon for cotton cultivation. He hae 
already succeeded in getting some area under cotton 
cultivation. 

255. Q. Tho chief thing that ho is afraid of in 
Nuwegaon is the damage by tho excessive rain?— That 
IS in regard to the present crop. You- will admit 
there is cotton which can be irrigated and which will 
bo better than the one we are now growing- 

256. Q. Tho cDffieulty is that our cotton and juar 

tracts and the low-lying land that you would be able 
to irrigate were absolutely secure in the year 1899 
and ihey liad very fair cotton? — There is no doubt 
that cotton and juar do not require protection and 
I do not advocate their irrigation. But I think it ia 
possible that if facilities for irrigation are provided, 
a change of cropping may be effected and crops grown 
winch can be irrigated. ■ 

257. Q. Where it does require irrigation is on 
slopes of bills where you can’t irrigate? — Yes, on 
ridges and slopes of hills where it is stony; Cotton 
, and juar do not need irrigation. But the question ia 
whether we could not get a change of crop. Take the 
case of juar. It ia sown in June or July and is reaped 
in December, so that only one juar crop can be got 
flora the land, but with irrigation we can get' two 
crops, you can get rice and wheat or gram. Which 
is more profitable— whether to allow the land to go on 
producing one crop of juar or to produce two crops— 
one of rice and one of wheat? 

268. Q. If I may sum np your general cnnclu- 
sioiis — ^tell me whether I am correct or not — ^they nr* 
that you consider it as proved beyond demonstration 
that irrigation is possible and necessary in our ric* • 
tracts? — Yeiy necessary. 

269. Q. And that you think it highly probable that 
it will also be almost equally beneficialjin our wheat 

tracts? I should not say “almost equally." But I 

should say very beneficial outside haveli or bunded 
tracts which includes a system of irrigation. 

260. Q. And that ' at present there is a great deal 
of doubt about cotton and juar, and that as regards 
those tracts you would like to see more expeneno* 
gained F — ^Yes. 

261. Q. You would ndt like to embark on large of 
expensive schemes in those other tracts? — ^1 should 
prefer, to see rice tracts taken np first. But I do not 
see why we should wait till. all the rice tracts at* 
taken up before constructing works to gain experi- 
ence ia other tracts. 

262. Q. Yon would like to take up smaller work* 
in wheat traota, and if they are found successful, you 
would take up larger works? — ^Yes. 

263. Q. (The President.)—! just wish to ask you 
one question. You have a great number of projects; 
if you were asked to select one out of them to bo put 
into early execution, as an object lesson and an 
experiment, which would you recommend? — I would 
like to do it in consultation with the Revenue Officers; 
we should select a project which we know will be 
taken up willingly by the people and at once.. - 

264. Q. On that point you would like to compare 
notes with and consult the Revenue Officers?— I would 
consult the Revenue Officers in regard to every project 
before I would recommend its commencement. 


I 
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CT. P. Is it t^rs'-l for v! on* f-..Vrs, rrlsrat nl*o. 

C.-i 0. Do yntj ililnk !* {j ornr ilr-stmMo to irricnf# 
itl — rrv-M toy rsrn rxw-r'.f-nao I «ny llint it Trill Im 
r'rsiral.’n if n!*/inj'*s sirrr nnilo to irrlcofo it, I 
tnnsr n-r-n trsrts in llfrit'5r Tnlitil stlirm 1 nllnsrrsi 
Ypnt'* S'ntor in my tnol. to «l-,r.it.-wntor siliioli ri'- 
msio'-.l nf'rr t n I ip Is tin riro firlils. In tliR’ rn'o 
I Im-d n Ij^ttr r sil.rsi trop tlmn J roiiM pr* in orilinnry 

yrSt-. 

C^- 0. .‘i'.'ppo'** ll.o Onrnrnm.rnt Imd inmln n jrm.st 
ntinl-rr of innls. -ButtM you fry nml onoontnco srliost 
r-i!l(ts.-r;..an timlrr tl.rf.t if Itio mil Is Misrl; r<i*tnn 
fiilP... I Bin nr* srry 5.’iro. t-rraiiro tlirro is tho four of 
flirt. ?'rf..-,..isr,r.s it li.sppr'iis flint tlioro Is n rro.sf 
i>i".) r.f rntrr, j;rt'.''tr.!ly in flio tnnrilli of I'olininr.f, 
r-lirn til. crop* nro rspo.r.] to nut, I nm not itiiro 
if it S' ill Slim-, .!, 

fil. P, Do yon l-.nosy llio Mnrliinl.l.s t.sIIot, IIosTi-'vnK- 
nl-iol nri'l Nnrr-inp.lipiir?— N'o, not from prrrnnnl ox- 
prfinnro, 

(.Ifr. //iotoin.l— T iinilr'r'tnnil flint you Toosiumi'inl 
flint Oovs'mmBnt rlio'iM iimlnrtnli.s ttio ronstnirtlon 
of It sinr.spo nork tlinl sroiiM /nipply noniotliinf; like 

CO Tilli);;r-S? — Yf^, 

ni. P, IVlinl stoiiM yon ilo in flio ctiso of srork* 
tlint iroiiM s'ippl.v too miirli for n.no yillneo nml 
onniirli for fno or Ilirno villncns? Do you tliink tlint 
tliry slioiilil 1(0 itono Iiy fiovonimnnt F — T svoiild roooiii- 
inrnd it in soiriB mnn-i. ln'cnilro it notild not lin pnssililo 
for iiBopln of diffornnt vlllncps to iiiiifo nnd comliino 
to.'mllirr, 

.0?. p. Do .von tliink tlmt proplo of tivo yillncon 
si-oiild roniliitiop — In mnny rnsos tlio.y tnny not rora- 
liiiio, Tlio tiriiipiplo of oomliiiintion is not knoivn to 

m. nny pr>oplo. If tlmy mmliino, it is vo iniicli tlio 
liottor; lint if tlioy do not, T tliink tlio Povornmont 
nlioiild roino forn-nnl nnd liolp tliom in tlio ninltor. 

IkO, p. I r>oo in n niimlirr of rolicmon srorkod out in 
11)0 Pnl'lic IVorkn Drnnrtniont lioro, tlio.y ironornlly 
rocnrd tlio limitn n» 400 ncron nnd nnylliinjr lioloir 400 
ncro-i in not coiiBidorod. Do yon tliink tlmt is too 
ptimll nn nro/i to iindortnkoP — -I tliink it in too (sninlt 
for nnvoriimont to niidorlnko. 

ni. p. A'ou tliink it is Imtlor if it is 2,000P— I 
rlioiiid sny n KiifRciontly InrRO (vrcn. 


Mr. 

fi'iinpni/ftoi 
/'ll. I ilfiirfA' 
t.'/lif » 7 (lf;j. 
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35. Q. Supj}ose a tank is made for a larce area 
toJiffad/iay. and is so des.pod tliat mater can bo guaranteed to 

whole of the nreii marked out even in the drio<rf- 
Chitnavis.) years, ivliat rale do you think people might be asked 

■ to pay for water?—! should recommend that if such 

storage 'tanks were made and if water is given to 
high level lands, to lands on higher levels where water 
topm ordinary tanks cannot be provided, I believe 
Rs. i-8-0 or Bs. 2 the people would willingly pay 
But m the case of lands on a lower level, wfiich can 
be watered by existing tanks, of course they would 
liesitate to pay at that rate as permanent charge. 

36. <3. I am now speaking of rice cultivation?— 
les, 1 also speak of villages under rice cultivation. 

37. Q. Would they be sure of getting water when- 
ever there is a break in the rains? Would it not be 
worth something to them?— They would gladly pay 
any price for water if it is given to them in times of 
necessity. 

38. Q. Suppose so much of laud as is now irrigated 
by the ordinary tank is now assured a proper supply 
at all times, so that the owner could be. sure that he 
would get water when wanted, what would he pay for 
it?— For lands which are situated at higher levels ha 
would pay Ba. 1-8-0 or Rs. 2. 

39. Q. For lands on a lower level ? — For lands 
already under "the tank irrigation, he might pay 12 
annas per acre for an assured supply. 

'10. <3. Ton don’t think they will pay more? — ^Yes; 

I don’t think so. 

' 41. Q. Not for the benefit of getting water when- 

ever they want it? — They would not be inclined to 
pay. 

42. Q. They would probably go on as they are on 
the chance of getting rains? — ^Ves. 

43. <3. Do you recommend the making of storage 
works in tracts where rice is not cultivated ? — I would 
rather hesitate to make any such recommendation. 

, 44. Q. Why? — Because I am not sure whether 
people would care to irrigate their fields. I fear tliat. 
in course of time rust may spoil the crops. There 
were some years, for instance, that last four or five 
' years when irrigation would probably have done good 

to wheat. 

45. <3. Suppose water-supply is given to places 
where jiiar and cotton and crops are cultivated 
and if a regular supply is given to black cotton soil, 
would they convert that cultivation into rice? — ^Tlioy. 
ii'oiild not, because cotton is more paying than rice. 

46. Q. You mean that the profits of cultivation 
of cotton are more than the profits of cultivation of 
rice ? — ^Yos. 

47. Q. In spite of their having a failuro of r.ains 
some years and losing their crops altogether? — Yes; 
they want very little rain for cotton, and when they 
get crops, they fetch liigher prices than rice. They 
■want more rain for rice than for cotton. 

48. Q. In these cotton districts there was a great 
deal of distress during the late f.ainine. Was there 
not? — There was, but not to that extent. ns it was 
in tlio rice-producing districts. 

49. Q. You would not like a certain supply of irri- 
P.ation introduced into that and cotton converted into 
rice? — would noir 

(Mr. Mnir-Mackenzic. )—Ato there a groat many 
tanks in the villages which you own ? — ^Thero are. 

60. Q. Have you made any new tniiKS? — ^In 1896- 
97 I made two or three now tanks. 

51. Q. As famine works?— hloro or loss .as fainiiio 
works. 

52. <3, Do you think yon would h.avo made them 
if it had nwfc been for f.amino?— Not in that year. 

63. Q. Had you made any new tanks before Ibo 
famine camo on? — Yes, 

64 oi Of how much use were the existing tanks 
to you in the famine of 1890-97?— They were of great 
use to me, because the su\)ply of water iii the m.sutbs 
of June and July was much more in that ye.ar than 
what it was in the year 1893. Most pf the tanks were 
filled to some extent and they could irrigate rice fields 

Did you got ns good a crop as in ordinary 
venrs? — Of course there was failure of crops, but not 
to the extent to wbat it was in 1899. 

60. Q. Were' people of your village on relief?— In 
that year fewer than 1899. 

67 Q You say that you would like {(iKnvi to bo 
given on more liberal termsf- Yes. 

68 Q ' In v-hnt direction would yon like more 
Hboriility?— I would recomniend the giving of gniiil- 


period to ho 


in-aid. Where a person takes a MmM of Es. 100 
I would recommend tli.at half of it should be remitfmi 

^s‘ho!r^ given on small interest 

.IS non. Ihe pontM of repayment, viz., 35 years' is 
long onongh, though those who take are asked 

to repay It in a much shorter period. , ' 

lo^years Period ?-Ahout 10 or, 

60. <3. You would like the whole 
given generally? — I would. 

61 g. Do you thiik that it would bo a raucb; 
rrmed inducement?— Yes; I should think so. 

02^ (>. Is there any other way that you could siig- 
cannot suggest , any other ' than what have 
a I ready suggested. 

63. Q. What would you like tahavi to he given for’ 
— i'or tanks, for emhanaments, and for wells. 

CJ. p. Is there much scope for wells?— Yes; in 
parts of the country where there is no rice cultivation. 
Tt'bore there tire no tanks I believe people may take 
fakavi for wells. 

65. Q. But they would not take it in tbo rice 
country? — They would not care for it. 

66. Q. In black cotton country or wheat conntrv, 
would they take it? — ^They would. 

67. Q. You don’t think that wells would be of any 
assistance in a rice couhtry? — ^I don’t think so. 

68. Q. Would not wells have given yon water in 
1899-1900 when tanks failed? — ^Thero are places in 
which wells failed. 

69. Q. Did the wells fail completely in 3899-1.900 
like the tanks? — ^I think so.' My experience shows’ 
that most of the wells failed and we bad to dig Ibeni 
oyer again. 

70. Q. By digging them over again .von got .some 
water? — Yes; but that w.as used for drinking pur- 
poses. 

71. Q. If you had wells, for irrigation and if they 
fail in a year of famine and if you dig them you conlil 
get some more water, whereas you could not do the' 
same with tanks? — Yes; but what .von got from a 
well is-not enough for irrigation purposes in such a 
year, wlien soil soaks very much. 

72. Q. Is there anything pocnliar in -the tract 
which accounts for it, hocause all over the famine are.n 
in other Presidencies they deepen welts to get n.ntor 
for irrigating crops which they could not have f:ot 
in any other way? Is water very difficult to get in 
your particular district? — I do not know wluit the 
reason is. In cases whore there wore wells people did 
not report to them in 1899-1900. For irrigation pur- 
poses they did not think water sufficient an,l .nil that 
labour paying. 

73. Q. Nobody tried to save his crop by moans cf 
wells ? — ^Vory few.- 

74. Q. You think it could not have boon done ? 

—I don’t think that ho could liavo found sufficient 
water. 

(Mr. Tligham.)~Do you think they would have found 
water in tho wells for whe.ntp — In a year of snareil.v 
when there is no water from tho beginning, I thin): 
they would rnthor find it difficult to irrigate-whent. 

tlllr. Mnir-MaehcnziB .) — ^You are a Mahrntta Bralw 
min? — I am a Prahhu. 

75. Q. Do you Iniow any other parts of the Mali-, 

ratta country or tho Mahrntta Dcccnn P — ^No. . • • 

76. Q.. All over tho Mahrntta Dcccnn thc.v bnibl 
wells and got a great deal of crop?— I have got a vil- 
lage in N.nsik district. 

77. Q. Havo you never hoard of wells being dug 

and their gotling crops?— I havo never hoard any- 
thing about it. ■ ■ _ , 

78. Q. Do you find that in a year when there is a 
great deal of rust there is any more on tho embanked 
•vhent fields than on other fields?— .Soiuet lines, in the 
embanked fields; if there is too much rain there is 

"' 7 k P. ' Embanking does not heat the riw.t? -I e.in- 
jiot give a veiy definite opinion on tho matter. 

80 Q. Do von think that if improvements were 
exempted from taxation,, tenants would nnderstaiui 
tho fact of their exemption ? When a revision of 
settlement occurs and there is an enhaneement. on 
revision, of the tcniinl’s rent for his whole holding, 
will ho undonstand that tho enhancement is lieis than 
'it would othenviso have been in eon-^oqurnoo of 
improvements being exempted from taxation?— There 
arc inanv tennn'is who compare the rates of “''''''•f' 
ment levied on dilfcrent fields. Tliero is one 0 * nor 
mnttor wliieh nets ns diseoiiragemeiit to Urn taKing 01 
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iahavi leans. They sny tlmfc nil clurnblo impfovc- 
inonts nro to bo exompted for one term of soctloiuont. 
Tlmt loads t'o much ^Tangling as 'to ndint ia dutablo 
and what is not durable. 

81. Q. You tbink that distinction should bo abo- 
lished? — ^Yos. In tho case of poor cultivators if they 
make an ombankmont it is ns much for his good as for 
tho good of tho whole community. 

82. Q. Aro there plenty of sites on which now 
tanks cculd bo made? — There nro some sites. I can- 
not answer that question. 

83. Q. On account of small tanka in villages you 
don’t think that all the best sites have boon taken wp? 
— If inlcavi were liborally advanced and onconrago- 
ment were given in that way, many people would have 
small tanks to irrig.ato their fields. 

8-1. 0. You don’t think that all sites have been 
taken up? — ^Thoro nro some still remaining. 

85. Q. Plenty? — I can’t definitely sny. Tlioro are 
some. 

(Mr. B<ijartt{na Mxidaliar.)— Yon just said that in 
case of improvements, which nro not durabloi ibo 
same concession should bo granted ns regards oxOnip- 
tion ns in tho case of durable improvements ?--Yi5s. 

8G. 0. You referred to field embankments? — Yes. 
S7. 0. 3Sow ate they assessed? — fieht cwihavJs- 
ments are constructed, they nro classed as ombauked 
lands. 

83. Q. And assessed na dry? 

(Mr. CraddocT :.) — ^Tlioy aro classed ns embanked Ban- 
din if it is a small embankraent, or Dandau if it in a 
big embankment. 

(ilfr. Bajaraina Mxidaliar.)— Is there any limit ns to 
tho height of an cmbanlrmont? 

(Mr. Craddocl:.) — If you put up a big ombankincnt, 
tho increased rate should never exceed 25 per cent. 

(Jfr. Bajaraina, MMdaliar.)—MiB regards iahavi loan.s. 
aro they generally granted promptly or is there any 
delay? — It depends upon the officers. 

89. Q. As a general rule? — ^In tho Into famine, of 
which i have a largo oxporionco, they woro given very 
promptly. 

90. Q. Because there was a special establishment ? 
—Yes. 

91. Q. But in ordinary times ? — ^It takes some lit- 
tle time. 

92. Q. What time docs it generally take— a month 
or two— or what?— The Tnhsildnr has to_ make some 
inquiries. It all depends on tho convenieiico of yio 
Tnlisildar who has to make inquiries. One Tabsildar 
may finish tho inquiry in a month or ho may havo 
other work and may delay this. 

93. Q. Do you think that if a special establish- 
ment wore sanctioned for each taluk or group of 
taluks, it would facilitate tho disbursing of leans; 
would it encourage ncoplo to take loans to a larger 
extent than now?— Yes, I think it is advisable to do 

BO. 

94. Q. Wliat is tho rule if tho land is heoyily 
mortgaged? Are loans granted or refused m siicn a 
case?— Whether tho land is mortgaged or not, 

is the first charge upon tho land, llio rights or tno 
creditor are second to those of tho Government. 

■ 95. Q. You moan that a Government loan takes 

precedence ? — Yes. • 

9G. Q. Do you think that loads the malgtizar to in- 
terfere and object to the gr.ant of loans ?— I do not 
think so. In spite of it mixny loans havo been taken. 

97. Q. Do malguzars hold themselves responsible 
for the return of tho loan ?— Yes, sometimes, wnon 
they give consent, 

98. Q. Are they required to sign any agreement 
holding themselves responsible? — ^No agreement JS to 
bo signed. 

99. Q. Is tho malguzar consulted in every caSo in 
which a tenant is given a loan? — Not necessarily con- 
sulted. 

(Mr. Muir-MachenMe.) — ^His consent is not requ»r<^_? 
—In some cases; in the case of occupancy rayatS, bm 
consent used to bo taken before tho now Tenancy Act 
came into force. 

(ilfr. Bajaraina Mudaluir.)^J.n the case of ccoupancy 
tenants, his consent would be immaterial? — The 
GtovevwmwsA is. eA, iiLwAy 'Ls IjrvA. Eiiwita 

tho Act of 1899, no malgnzar took objection to a ten- 
ant making improvements. 

Vol. IV. 


100. y. 'What suggestion would you m.ako for on- -ilfr. 

cournging a malguzar to toiibtruct more tanks P — I Oangadlia 
have stated them already. By giving more liberal Bao Mudh 
tahari. Chitnavis, 

101. Q. Aro there any eonccssions ? — Of course if 

a malguzar is to make a tank for his people and if ho 

woro to promise that ho would not charge anything 
for water, some concession by way of remitting a 
part of his rovoiiuo might bo made. ' 

102. Q. Why should ho give water without pay- 
ment, bo himself having spent money on tho tank? 

Why should bo not charge a reasonable water-rate ? 

The concession that 1 referred to is whether ho may 
bo given exemption from tho onhnnconiont of assoss- 
inent for a term of years ? — ^I would rocoinmond that 
when ho takes tho initiativo in constnioting tho tank 
and docs not charge^ for water, somo remission in bis 
rcvcmio might bo given. 

103. Q. Bemission or exemption from enhanco- 
inont ? — Bemission ns well ns excniption from en- 
hancement. 

101. Q. You woulcl allow him to levy a water-iato 
and .at the samo_ time get bis revonuo romiltod? 

Would that bo fair? — 'Tlint would not bo fair. Ho 
.should bo allowed those concovsions in consideration 
of bis not realizing tho wator-rato. 

Itlo. 0. 11 exemption Irom onlianoemonl nlono ho 
granted what period would you recommend? — For .ill 
time. Permanent exemption. 

lOG. Q. On what grounds would you justify it? — 

I have stated the grounds already. Ho spends money, 
and considering vicissitude of seasons, and many 
liabilities such ns repairs, oto., to which the improver 
iiiakcs himself subject, the sacrifice mndo by Govern- 
ment by such exemption will not bo too much. It 
must also bo noted that ho thereby soourcs a larger 
share of Government roveiiuo than his own share. 

This would also secure fully to people all benefits aris- 
ing froin tho improvements on which they spend their 
money insto.ad of keeping them under suspense that 
a largo portion of tho benefit arising out of such an 
improvement will bo appropriated by Govornmont 
after tho settlement. 

(ilfr. Craddoeh.) — Do I understand you to sny that 
yon would not make any distinction between durable 
and other improvements and you would exempt 
hachcha wells for over? — If it is used for irrigation 
purposes, I would. 

107. Q. Very small embankments of which tho cost 
could be repaid in a couple of years? — Embankments 
costing about Bs. 10 or so. 

108. Q. Tlie present limit is Bs. 60. Don’t you 
consider that reasonable? — ^You may go lower down 
and make it Bs. SO or Bs. 20. I don’t think that 
(lovornmont would lose much and that would save 
thorn from making elaborate calculations. 

109. Q. Y'oii would give exemption for over from 
assessment on improvements?— Yes. That would 
oncourago iiuprovcmoiits. 

110. Q.. In tho c.aso of largo tanks that irrigate 
10 or 20 villages you would liko tho Govornmont to 
undertake storage reservoirs, but in the c.aso of a 
smaller tank you think that malguzars might carry 
it out themselves? — I think so. They may bo assisted 
with iahavi loans for tho purpose. 

111. Q. You also state th.at there is a difficulty in 
getting people to. combino. Do you think it is desir- 
able to make a provision under tho Land Acquisition 
Act by which land may bo acquired for tanks ?-^Yos. 

112. Q. I saw a case myself the other day. When 
they wanted to make a tank other men who owned 
the land would not give it on account of bad terms? — 

I havo also a case on hand. I have a tank that I 
wanted to deepen. If it is deepened tho water would 
B]>read over, to .another man’s field, but he was not 
willing ttf give it. It is therefore imposdblo to deepen 
tho tank. 

113. Q. Do you think that there would be any 
hardship in allowing land to bo acquired? — In some 
cusps there will bo harshness. But if it benefits a 
Inrj^o number of rayats, tho Deputy Commissioner may 
do it after consideration. 

114. Q, Under proper safeguards you will then 
recommend it? — ^Yes. 

116. 0.. The reason why I asked you this is : one 
of the chief obstacles in the construction of tanks is 
tlui flltficiilty <i£ getbrng the. smeU area whicU a man 
commands? — ^Undor certain safeguards I would recom- 
mend it. 

2 A 
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Note on irrigation ty F. 0. Sly, Esq., Commissioner of Settlements and Agricnlhtrc, Central Pro. 


Uncertainty of the supply of 
ivatcr. 


Vinces, 

. (Fagpur, Sth March 1003.) 

riio information contnined in tin's note is compiled 
from tlio oiTicinl records of tho Dcpnrtmonts of S;^ttlc- 
inonts. Land Records and ARrioulturo. My personal 
acquaintanco ivitli tlio districts of tlio Central Pro. 

Vinces is confined to S} years’ service ns Assistant 
Commissioner in tlio Sambalpiir district, H years’ 
service in tlie same capacity and ns Deputy Colnmis- 
Kioner of Raipur, and 4 years’ sorviea as Settlement 
Officer of tlio Hoshangnbnd district. 

2. I attach a statemont showing tho nverngo rain- 

1 , cncl' month during 
tho past 32 years. This has 
boon arranged into periods coinciding with tho gene- 
ral agricultural operations of tho Provinces. I' also 
give the statistics of the two famine years, 1896-97 
and 1899-1900, bocaiiso in tho consideration of irri- 
gation matters it seems ns important to Irnow tho mi- 
nimum ns tho nverngo rainfall. 

3. In a second statomen'o I give statistics for tho 

Sfallsficsof Irrl^rntlon. past ten years, showing for 

cacli district — 

(a) tho area of tho principal irrigated crops; 

(b) details of tho sources of irrigation. 

4. Tho agricultural conditions of tho Central Pro- 

Division i. to iracls. ■winces aro very diversified, 

so tliat, in considering tho 
question of irrigation, it is necessary to divide it into 
tracts having fairly homogeiioous characteristics. For 
this purpose I accept tho division made in Cbiof Sccre- 
taiy’s letter No. 4933, dated tho 3rd October 1901, 
which is ns follows : — 

(1) Chhattisgarh, with its rico cultivation and 

irrigation from tanks. 

(2) Tho Waingnnga valley, j.c., Chanda, Bhan- 

dara, Balaghat and part of Seoni, whoro 
rice cultivation and irrigation from tanks 
is practised. 

(3) Tho black cotton soil area, i.c., Nagpur, War- 

dlia and part of Chhindwara, whoro irri- 
gation is almost unknown. 

(4) Tho Nerbudda valley, i.c., Niniar, Hoshang- 

abnd, Narsinghpur and part of Jubbulporo. 

(6) Tho vSatpura plateau, i.c., Bohd, tho upper 
portion of Chhindwara and Seoni, in parts 
of which well-irrigation is already import- 
ant. 

(6) Tho rice tracts of Jubbulporo and Mnndla. 

(7) Tho districts of Saugor and Damoh. 

6. Witli tho exception of some of 'the wilder hill 

, .. tracts, included for tho nio.st 

spatEitjr of popnlation. part ill zamindaris, I do 

not think that in any part of the Provinces there is 
any obstacle to the extension of irrigation _ arising 
from sparsity of population. A common opinion that 
the Central Provinces are very sparsely populated 
is hardly correct. It is true that owing to the enor- 
mous tracts .-:overed by hills and uncultivablo lands, the 
population per square raiilo is small, but in most dis- 
tricts tho population per cultivated acre is f.airly 
high and as dense as c.an be supported under tho pre- 
vent cnnditipjs of agriculture. The rice-growing tracts 
undoubtedly offer the best field for irrigation, and 
these are the tracts most densely populated. In these 
tracts the only difficulty that I have ever heard of is 
an occasional shortness, more particularly since tho 
last famine, of the casual labour required for tr.ans- 
planting rice. This operation must bo completed with- 
in a short period, and requires many bands, so that 
a short Labour supply is felt. But conditions soon ad- 
just themselves, and if irrigation is available, there 
need be no fear that there will not bo people to 
make use of it. 

6. Tliere is an ample supply of cattle for the agricul- 
„ , , tural needs of the Provinces. 

Snpplj-of catHo. Many districts still contain 

large stretches of forest .and grazing lands where 
cattle are bred by professional breeders ; a largo num- 
ber aro also bred in almost every village ; the northern 
districts adjoin tine famous breeding grounds of Central 
India. Indeed, an opinion held by many Revenue 
Officers is that cattle are kept in numbers largely in 
excess of agricultural requirements, so that the village 
grazing grounds are over-stocked, resulting in a largo 
half-starved herd instead of a smaller well-fed herd. 

7 With a full population and ample cattle there 
should be no insufficiency of 
Supply of manaie. rnanure. And this is mo'rt- 


c.an largely bq increased by more careful preparation 
"i."?. tho possibility of its profitable 

utilization will bring about this result. For instance, 
in wheat-growing tracts, manure is not generally used, 
ami so is not pro.3orvod; in irrigated rico tracts, 
maiiuro and refudo is moro carefully preserved In- 
sufficiency of manuro need not in thos'o provinces deter 
irrigation. 

8. In considering this most important and diffieult 
Unsnlfnb ilily ofEoil. , ffuesbion, there is one prin- 
ciple upon which 1 place tho 
greatest importance. This is that no irrigation 
scheme should be taken up in a tract where its utility 
cannot bo justified by existing agricultural practice 
in that tract or in a tract with srimilar conditions. 
An .examination of tho irrigation statistics .appended 
to this note will show that almost tho whole of the 
a^rca irrigated is rico, which is practically confined to 
Chhattisgarh and the Wainganga valley; that the 
irrigation of field crops grown in tho black soil 
.areas of Saugor, Damoh, the Nerbudda valley, the 
Plateau districts and the Nagpur country is infini- 
tesimal; and, finally, that garden crops are irrigated 
to a small extent in most districts. There must bo 
strong reasons for this glaring diversity of agrioul- 
tiir.al practice in regard to irrigation, '.and tlio con- 
clusion to be drawn seems to mo clear that irrigar 
tion is not profitable for black soil areas growing 
who.at, cotton and Jtiar. I will deal with this ques- 
tion in moro detail when I discuss each tract, so that 
it is sufficient hero to emphasize tho fact tha'i there 
arq largo areas, almost wholly black soil, in which 
existing agricultural practice gives no encouragement 
to irrigation schemes. And Government should, in 
the first instance, confine its efforts to tracts whoro 
agricultural practice shows that irrigation will most 
certainly bo profitably used -if it is provided. 

9. Tho agriculture of tho Provinces is practically 
wholly dependent upon the 
rainfall of the year. Tho 
irrigated area is itself small 

save in tho rico districts, and in those districts tho 
sources of irrigation aro dependent upon the monsoon 
rainfall. There .are but few tanks in the Provinces 
which hold a sufficient supply of water .to ^ve irri- 
gation in a year of rain failure. To cite an instance, 
only 50 tanks were used to irrigate 25,000 acres in 
1899-1900 in tho Ch.anda district, whereas in a normal 
year 5,877 tanks irrigate 145,000 acres. The few 
tanks which succeeded in 1899-1900 are mostly those 
fed from perennial springs issuing from the foot of 
hills. If complete protection is essential, the irri- 
gation source must have .a reserve supply sufficient' 
to last over a year of drought, or must have feeders 
practically independent of the .season's rainfall. I 
apprehend that few irrigation sohemes will be found to 
fulfil these conditions, but this should not bar the un- 
dertaking of schemes which will save the crops in years 
of scanty rainfall, or in years when the rainfall is 
so badly distributed :is to cause failure. A scheme 
which seems to have much promise is that canals or 
channels should be made to intercept the rainfall of 
a l.arce catchment area or tho water of rivers, and to 
lead it along ridges with branches to fill the tanks of 
the adioining country. 

10. Tho lack of capital is certainly one of the 
obstacles to the extension of 


Lack ol capital. 


irrigation. The owner of a 


ly the case in tracts where manure is -^Mch 

aV generally the irrigated rice tracts. The supply 


village in which there is a good site for a tank has 
not the necessary means to make the tank; the ten- 
ant has not means to construct an expensive vahhn 
well. Some suggestions for lessoning this ohstacle will 
be made later on. 

11. The fear of an enhanced rent or revenue assess- 
_ . . laent has sometimes been 

stated to me to bo the reason 
why facilities for irrigation are not made use bf. and 
there seems some truth in this expliuaation. Under 
the existing rules (Revenue Book Circular I — 133 all 
• durable improvements to land are exempted from 
an enhancement of rent or revenue on that account 
at the next succeeding settlement, provided tb.at the 
improvement is a substantial one, credit being ordi- 
■ narily not .given for a larger area than one aero for 
every Rs. 15 of outlay, though in special cases the mi- 
nimum outlay per acre may be reduced to Rs. 12. In the 
case of specially costly works the period of exemo- 
tion may be ertended by the Sanction of the Chief 
Commissioner on the representation either of 'be 
Deputy Commissioner of the district or the Settle- 
ment Officer engaged in its assessment. This exomp- 
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tiou from iiu cuLaucemout of rovouuo to tlio laudowuer 
is secured automatically for the romaiuing period 
of the current settlement, and by assessing at dry 
instead of wet rates, a’c the next recurring settlement 
fArticle 212, tJettloment Uodo). Exemption from on- 
iiaucement of rent on the ground of bis imiirovemcnts 
is secured to tiro tenant auring the porioa of settlo- 
ment by tiro provisions of tiro i'ouaucy Act, and by 
assessing at dry instead of wot ra'ces at tbo next 
recurring sottlemeut. 

12. Most of the tanks and other sources of irriga- 

„„ . , . • tion Uaio from me poriou or 

Jtol native rule, and there scorns 

no doubt chac tho number 
constructed under British rule has dooreasod, although 
there are still many sites available. It ivill ihou oo 
of interest to examine tho methods by which native 
rulei-s stimulated tho construction of irrigation works. 
Under Mahratta rule, tho larmors of villages had no 
security of tenure, but they were not disturbed lyhon 
they made substantial improvements. This iuduQ»- 
meut was removed hy the ilritish Govornmenc by tho 
.general conferral of iiropriotary right. 'I'ho Mahratta 
ruler said ; “JUaKo a suostantiul tank, and i will give 
you security of tenure.” The British Government 
said : •' i give you security of tenure in the hope that 
you ivill now make a substantial 'tank in your own 
property.” "The gift has not been so successful as the 
promise. Under the Gond lungs, groat onoourtgo- 
ment to tank construction was given by tho grant 
of the land irrigated pu a (luit-roat known as 
a “tukam.” The quil^rent was nominally ^od 
in perpetuity, but jvas in practice somotimes 
raised. The quit-rent was generally lower than 
the rent which would have been paid at tlry 
rates, but the Government gained by obtaining tnc 
nucleus of stable cultivation for tho estaklislimeut 
of a village in which cultivation spread to other dry 
land. This system was co'utinued by tho Mahrattas, 
and under it most of tho largo tanks ot tho Chanda 
district wore constructed, it is for consideration 
whdeher a scheme could not be Iramcd somewhat on 
tho lines of this system. 

13. Tho present rules give sufficient inducement 

„ , . for the coustructvou of small 

Proposals lot cxcmplioa 

iroui cuiiauccd usscssuicut o£ works, but the terms migiit 
laud iuiptavcment bj ittiga- bo made moro liberal lor 
tiom large works. They are not 

understood by the people who are unable to distin- 
guish between an enhancement of rent or reve- 
nue made on account of general considerations, 
such as tho rise ot prices, etc., and an en- 
hancement made on account of improremonts* i*oi 
this reason 1 would suggest that no onhancemeut 
whatever should be made upon land substantiiuly 
improved for a period of years fixed upon a sliding 
scale. Government may well forego for a fixed period 
of years any enliancoment clue upon general considor- 
ations wliere land is substantially improved. The 
period of settlement is an uncertain period, and has 
of late years tended to be short in tliese i'roviiices. At 
is not sufficient, as under tho present lulee, to allow 
the Beputy Commissioner or yettlemenb Officer to mako 
a separate representation in the case of specially cost- 
ly works; there should bo a fixed scale which all may 
know, f would, as at present, fix a minimum limit 
that the exemption shall not bo given for a larger 
urea than one acre for every, say, Ils.15 of outlay. 
And 1 would then fix the period of exemption from 
all enhancement on a sliding scale of so many yearn 
for so many hundreds of rupees. An instance of such 
a scheme successfully worked is that known as tho 
rules for the establishment of rice villages through a 
patel (Article 391, et seq., of the Settlement Code). 
Under these rules a grant of waste land suitable lor 
tho formation of, a lace village is made to a person, 
willing to colonize it, on condition that he will con- 
struct a tank for irrigation. The revenue of tho 
village is remitted foe a period of years depending 
upon the amount of money expended on the tauUi tho 
following scale being in force : — 

Eor Es. COO or less one year’s remission for every Bs. 

100 . 

Exceeding Es. 500 — 

For the first Es. 500 one year’ s remission for every 
Es. 100. 

Es. 601 to Es. 1,500 one year’s i-cmission for ©very 
-Es. 200. 

Es. 1,601 and over one yearls remission for every 
Es. 300. - . 

'Thus, for constructing a tank at a cost of 
Es. 3,600, a remission of 17 years is given. At the ^d 
•of the remission period, tho village is regularly settlod 

yol. IV. • . 


Kiyiiitwari, and tiro grantee is made watandari patel on 
a lavourablo rate of commission. This scheme has 
worked very successfully in districts where there 
are waste lauds suitable for rice cultivation. The 
inducements ollorod include not only the remission 
but the opjiortunity of acquiring additional land in 
rayatwari right and tho patelship of the village. ,1 
would suggest some similar solromo of exemption in 
inalguzan villages, if tiro proprietor constructs a 
tank, tho area irrigated by it should be marked off 
into a “ tukam,” tho existing revenue determined, and 
an exemption from all enhancement of revenue granted 
for a iioriod of years varying with the amount of the 
outlay. It mighb also bo tor consideration whether 
a further partial exemption should not be given for 
a second period of years; and, finally, whether a small 
exemption should not be granted in perpetuity. 
This would, undoubtedly, appeal to tho teehngs of 
tho people, who draw a groat distinction between an 
ordinary proprietor and a “maufidar”; no matter 
how small the money value of tho maufi grant may 

ho. For example, a' perpetual grant at jths jama 

ivould mean but little money loss to Government, 
but would be greatly prized by the receiver. 

14. I attach a statement showing the amount of 

, , , „ . . , the loans made under the 

I,andlmrroromentLo.ins. j^and Improvement Act 

during tho last ton years. i''rom this statement it 
will be seen that such loans are not freely taken, 
the sum advanced having been small, except during 
tho famine of 1896-97. And during the past few 
j'ears this form of loan has not been encouraged, bo- 
causo all tbo available funds have been required to 
moot tho moro urgent need for loans under tho Agri- 
culturists’ Loans Act. 'The reasons which hinder 
landholders from making private irrigation works 
also deter them from taking loans, save that in the 
latter case tho want of capital is removed. 'The 
cj'clo of bad years has also made many landholders 
hesitate before incurring additional liabilities for 
land improvement. But tlio main reason which makes 
these loans unpopular is tho strictness of collection. 
A landholder will prefer to take a loan on a higher 
rate of interest from a money-lender, who will not 
press him for punctual re-payment, rather than to 
take a laud improvement loan from Government which 
he knows must be repaid upon the dates fixed. ' It is 
not possible for Government to encourage carelessness- 
in repayment, although a more liberal policy of sus- 
pension for good cause may have some effect. The 
present rules regarding tho rates of interest are as 
lollows : — 

Interest stall be charged on loans made nndec these rales at the rate ot 
0} per cent, per annum. Trovided that it an iostalment ot principal ot 
interest bo not repaid on the date liicd, it shall be in the diserctiou ot tho 
Uepaty Commissioner ot the district to charge interest upon it at the rote 
of Idt per cent, per annum. Provided also that the Uhict Commissioner 
may, in special cases, saactien tho grant ot loans at a lower rate ol interest 
or at no interest. 

'‘Interest on each loan shall ordinarily ran from the date on which the 
loan was made. Hut with the sanction oi the Commissioner, the running ot 
interest may bo delayed until a date which shall precede by at least six 
months the dates lined lor the rc-paymeut ol the flist instalment of 
principal. 

'These rules ore sufficiently liberal, and I do not 
think that any reduction of the rate of interest, which 
at present is below the local rates, would encourage 
tbo grant ol these loans to landholdois really re- 
quiring them for land improvement. Indeed, a re- 
duction of interest would encourage a form of abuse, 
which at present is nob unknown, of well-to-do 
capitalists taking a loan on the ostensible ground of 
land imiirovement, but really to obtain the use of 
cheap money. For similar reasons I would not re- 
commend a remission of the interest. A partial re- 
mission of the advance might encourage these loans, 
but it seems open to strong objections as a regular 
practice. But X would grant a partial remissipn in 
case of failure of the attempt to obtain water. If 
tho whole is remitted, there is the possibility that 
carcle’ssness in construction may be encouraged, so 
that even in cases of total failure it might he advis- 
able to collect a small sum in order to enforce respon- 
sibility. 'The rules regarding the period of re-pay- 
ment arc as follows : — 

The date of tho first instalment shall not exceed three years from the 
date ol the order granting the loan, and shall be fixed with rclerence to the 
time whoa the improvement will begin to yield a return,, The date of the 
last instalment shall not in any case exceed 33 years Irom the date of the 
order granting the loan, a’nd shall not exceed 15 years without the Com* 
missloncr'BSanctlua. ^.... 

The amounts of the instalments may be so fixed as to increase with tho 
p oductlveuess of the improvement, or an arrangement may be made lor the 
rc-payment of interest and principal in consolidated auma after tho iashlou 
of an auuulty." 

'These rules are sufficiently liberal as regards thd 
period of re-payment. A grant-in-aid would not, in 
my opinion, do much to encourage these loans. . This 
was tried in the first famine but largely failed, 
although this failure may perhaps be due to the fact 
that the loan was required to be spent on works 
managed on famine relief principles and not as an 
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g ordinary work. I have heard but very few com- 
plaints m these provinces that the wliolo amount of 
the loan does not roacli the borrower without dedac- 


given to the same land. These' tanks are Mled bv the 
surface drainage from the catchment area, which is 

tion; but in order to less'e'n the'“risk 01 “^^ pTcuh'- Z7a ®Thrw4“or“®1- from a 

tion, I would recommend that it should be m instrut the emt-tkiTo^t 

tion, that so far as possible preliminary inouiries and the wntr “2“™. 


^ , possible preliminary inquiries and 

the actual payment of the sum should be made by an 
olhcor not below the rank of Assistant Commissioner, 
and preferably on the spot whilst he is on tour. 
1 he rules themselves are sufficiently liberal, but they 
might in practice bo more liberally interpreted. 

16. The Tenancy Act of the Central Provinces 
Uncertainty ol tenaro. leaves no ^ uncertainty of 

, „ , tenure which can deter a 

landholder from constructing irrigation works. In- 
deed, the old feeling still survives from the times of 
native rule, that a_ landholder who makes perma- 
nent improvements is entitled to greater stability of 
tenure than one who does not. The legislation of 
1898 removed the defect under which an ordinary 
tenant laboured is not being entitled to make im- 
provements. The law also enforces the liability of 
a landlord to pay compensation for improvements to 
a tenant on ejectment. 

16. There are some other obstacles to the construc- 

, tion of tanks, which are 

Other obstacles to oiteasion 4.1,. t „c 

of irri^iitloD. uii6 mosb iinpoFuSiixt lorm of 

irrigation works in these 
Provinces. Suitable sites for tanks may already bo 
occupied by persons who are unwilling to give up or 
osohango their rights; a site suitable for the con- 
struction of a tank which will irrigate land in one 
village may be situated in another village or even in 
the Government forests; in some parts the holdings 
are so scattered that it is not worth the while of any 
individual holder to construct a tank which will com- 
mand only a small portion of his own land. These 
and similar causes sometimes prevent the construc- 
tion of tanks upon suitable sites. 

17. I do not think that the extension of irrigation 
Iiijaty to retnainleg caUiva' tends to injure the remain- 

tioa by cxtcDsioa ol itriga- ing cultivation by attract- 
Hoa. ing its cultivators to the ir- 

rigated tracts. On the contrary, there is sufficient 
population to cultivate any newly-irrigated land 
■without disturbing old cultivation. In times' 'of 
famine there is a tendency in rice districts for tlie 
cultivators to desert iinirrig'atod rahi land and to 
congregate upon irrigated rice lands, but this is a 
temporary phase which soon rights itself ; it is only an 
instance of the general principle tliat in years of 
Scarcity tho least profitable land is the first to go 
out of cultivation. Throughout tho rice districts 
there is a very strong desire evinced by the people 
to have the means of irrigation e-xtended. The cycle 
of uncertain seasons during the past decade has 
prominently brought home to them the necessity of 
irrigation for the security of rice cultivation. 

18 There are no canals in these Provinces, so that 
I am unable to give any in- 
Caoals. formation concerning canal 

irrigation. 

19. Having thus endeavoured to deal with some of 
the general questions asked by the Irrigation Comis- 
sioii, it will be more convenient for me to consider the 
remaining questions in relation to tho separate tracts 
referred to in paragraph 4 above, and I first take 
up— 

CHnATrlSGAHH. - . 

Although there are a few tracts in which rain 
staples are grown, this tract is almost wholly a. nee 
countiy, and any irrigation projects must mainly be 
directed to the irrigation of rice. In the followmg 
table I give some details of the average area irrigated 
for the six years 1890-91 to 1895-90. This period is 
taken by me because it shows tho normal conditions 
prevailing prior to the famine years : — 
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the \\ater being led along open earth channels to tho 
fields at a lower level. There is not much loss.from 
percolation through these channels, for they generally 
run through Helds winch - are being irrigiSed. la 
years of ample rai'nfall the sujiply of water is suffi- 
ciont for the area commanded, but in years of scanty 
rainfall the smaller tanks fail, the supply being uso'd 
up for waterings in Augusi^September, leaving no 
balance for the watering required by heavy rice in 
October. In years of drought all the tanks fail except 
the very few large ones, lixperieuce shows that in a 
year of drought only the very largest projects suc- 
ceed. The too late commencement of tho supply may 
cause some damage, but not so much as the too early 
cessation, because the late monsoon rainfall is more 
precarious than the early falls. It is very essential 
for heavy rice to get water in October. Apart from 
the cost of constructing tho tank, there is very little 
expenditure required to bring the water to the fields. 
The annual maintenance of bmds in the rice plots 
and the clearing of the water channels is a small 
matter. The available supply of manure is generally 
used for the irrigated plots. These expenses are in- 
curred by the owners of the fields. As a general rule, 
the owner of the tank is responsible for its mainte- 
nance .md repairs, but there is a general tendency lor 
tho malguzar to shirk this responsibility and endea- 
vour to throw it on the tenants. The cost of ordi- 
nary maintenance does not exceed Rs. 10 a year for 
each tank; but if there is a break in the embankment, 
a good deal more has to bo spent. Tanks are often 
kept in a bad st.ate of repair, particularly where tho 
owner has himself little or nq land below tho tank, 
because the owner will not do jMie repairs himself and 
will not let the tenants do it',' under an impression that 
they may theroby acquire some definite rights in the 
tank. There is no need for legislation to remedy this 
defect, for action can be and is being taken under 
the conditions of the record-of-riglits of each village. 
The distribution of water is arranged by the owner ' 
of tho tank, supported or opposed by the general con- 
sensus of village opinion. In years. of scanty rainfall 
this matter always gives rise to a largo number of 
disputes, which are often settled by tho rovonuo • 
authorities. In the rare' cases, where separate wntor- 
rates are charged by the owner of tho tank, no diffi- 
culty is experienced in collection, for they are gene- 
rally paid in kind at harvest. Some inconvenioncO 
is experienced from the liability of tanks to silt up, 
particularly where cultivation is carried on in the 
bod or catchment area of the tank. The depth of 
silt deposit depends upon tho soil in which tho catch- 
ment area is situated. It i.s not annually icmovod, 
its use as manure being ve^ limited; but is allowed 
to accumulate until the eiSoioncy of tho tank is inter- 
fered with when it ought and sometimes is removed. , 

21. The statistics given above will show that tho 
protected area forms a very 
Esteiit of irri^f ion. . small iiroportion, for which 
there arc many reasons. Tho principal is that the 
holdings of cultivators are exceedingly scattered, each 
occupying many minute lots dotted all over tho village.- 
It is therefore not possible for any person to con- 
struct a tank which will command a. sufficient, quan- 
tity of his own laud to justify tliG_ outlay, whilst com- 
mon action by tho village community is impracticable. 
Again, a tenant will often not giro up tho land best 
suited for making tho tank. Further, the site suited 
for a tank may bo in a village other than the village 
which would profit by its construction. All these 
reasons tend to deter private persons from construct- 
ing tanks oven if they have the means and the desire 
to improve their cultivation. Tlio area irrigated 
varies considerably from year to year, depending upon 
the seasonablcness of tho rainfall. There has been 
a considerable increase in the past six years when the 
rainfall lias been uncertain. The maximum and mini- 
mum areas irrigated since 1890-91 are as follows : — 
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iu lS96-t)7 tie rainfall of tho early uiousoou was 
enough to fill tUe tanks, and these woro used to the . 
utmost with the complete cessation of rain in fcJoptem- 
bor. Tho conditions wore very, different in lyu0;01 ; 
the monsoon was fairly suitable and there was little 
need for cutting the tanks. Again, tho people had 
gust come through a severe famine and had not tho 
energy to push irrigation. 

In tho examination of these statistics there is an 
important consideration which must not be neglected. 
The areas shown as irrigated are those only to which 
water was actually given. They do not include areas 
benefited by percolation from the tank, which is tho 
main purpose for which tanks are made in Chhattis- 
garh. Including this form of irrigation, an average 
tank will irrigate about 25 acres of land, whilst a 
good tank will irrigate about 100 acres. 

22. Transplanting of rice is very seldom practised 

in Itaipur or Bilaspur, whilst 

TraDBrlaiilng ol ricc. Sambalpur only about 3 

per cent, of tho rice is transplanted. This may partly 
be duo to want of knowledge and energy, but the" local 
conditions have much i-illueace. In unirrigaied areas 
and with uncertain irrigation, it is very important 
that the crop should come to maturity before the 
rains cease. Transplanted rice ripens much later than 
rice sown broadcasted, so that it is necessary to use 
the latter method to secure a crop before the rains 
stop in October. With good irrigation, there can be 
little doubt that transplanting would become more 
popular.- 

23. Q. Under the present system of assessment, an 

. , addition to tho rent of the 

Uct-iato assessment. cultivator is made for irri- 
gated land. The area classed at settlement as “ irri- ' 
gable” is not the area, actually irrigated, hut the 
area irrigable, although in determining this area it 
is necessary, for caution, to confine tho classification 
to land which has at one time or another been actu- 
ally irrigated. This extra wet-rate is based upon a 
consideration of the advantages of irrigation judged 
by crop experiments, actual rents, and by tho opinion 
of the people. But it is necessarily lower than a full 
water-rate, because allowance has to be made for the 
inferior sources of irrigation with an uncertain sup- 
ply of water. This additional charge upon irrigable 
lands is, ^therefore, not a true measure of the value 
of irrigation, but it is a most important help in these 
provinces in determining tho value of irrigation. 
Under tho present system of fixing rents, this addi- 
tional value of irrigable land is expressed by an addi- 
tion to tho number of soil-units used to represent the 
rental value of dry laud. The difference between tho 
soil-units fixed for irrigable land and for di^ land 
multiplied by the prevailing unit-rate will give the 
additional rental at present imposed by Government 
upon irrigable lands. In the Raipur district the soil 
factors were increased for irrigability 60 per cent, in 
lianhar and dorsa soils, 66 per cent, in matasi soil, 
and 100 per cent, in hhata soil. Taking tho average 
standard rate of the district, tjie extra rental value 
of irrigable land may bo stated at 7 annas 2 pies per 
acre. In the Bilashpur district the iiercontago of in- 
crease varied from 39 per cent, iu Iccm/inr soil to 140 
per cent, in Vhata soil. The .avciage additional rental 
value for irrigability in this district was about 6 annas 
6 pies per acre. 

24. -In these Provinces the proprietor of the land is 

usually the owner of the irri- 
Aotual rents paid lor irri- gation Work, and the charge 
. made for the use of water 
is included in the rent of the land. It is, therefore, 
very difficult to estimate what portion of the rent is 
for tho use of the land and what portion for the use 
of the water. Again, rents are almost invariably 
fixed in a lump-sum upon the whole of the cultivator’s 
holding, so that it cannot often bo said what portion 
of it is paid for irrigated lands and what portion for 
imirrigated lands. 1 have endeavoured to compare 
some instances of the rent paid for irrigated lands 
with the rent paid for unirrigated lands; but the 
areas are so small that no reliable deductions can bo 
made. In Chhattisgarh I have been unable to ns- 
cortain any rents paid separately for irrigated areas, 
except iu case of small vegetable gardens, where the 
rents are often Es. 3 to Es. 10 per acre inclusive of 
tho payments for land and water. This may be loft 
out of consideration. It is also necessary to take into 
consideration tho general level of rents, for, with a 
very low acreage rate like that prevalent in Chhattis- 
garh, there will bo a greater disinclination to pay a 
water-rate largely in excess of the rent. 

25. In a very few cases irrigation works are owned 

„ . , by persons other than the 

Wotcr-ratM. proprietor of tho land irri- 

gated, where an actual charge is made for tho use of 
w.atGr by tho cultivator.' This is a most important 
factor in determining a water-rate which Government 


might impose; but tho instances, which I have been 
able to discover are few. In Raipur there are a few 
cases in -which paj-ment is made for water to tlie 
owner of a tank. The water-rates mu as high as Es. 
10 an acre for sugarcane; but for rice vary between 
6 annas and Es. 2 per acre. The urea is small, but 
points to about Re. 1, being a fair water-rate for rice. 
In Bilaspur a rate of Es. 2 is paid in one instance 
over a fair area. 

These rates are paid for the area actually irrigated. 


26. The standard outturn of rice in the Raipur and 

-The sicUl ot irtigatod tiac. Bilaspur districts is 900 lbs. 

' of unhusked nee per acre. 

This is probably too low for present considerations, 
when the catch-crops of rice raised on uplands may 
bo neglected. For soils ordinarily brought under irri- 
gation, the outturn of unirrigated rice may be put at 
1,000 lbs. per acre, and of irrigated rice a't 1,600 lbs, 
per acre. This gives a value of 600 lbs., or, say, 
Es. 6-4-0 for the irrigation. In Sambalpur tho outturn 
of unirrigated ■ rice is about 1,100 lbs. per acre, and 
of irrigated rice 1,700 lbs.; the value of irrigation is 
there Es. 7-S-O. These figures may be taken as appli- 
cable to a year of normal rainfall. In a year of scanty 
rainfall the outturn of irrigated and unirrigated rice 
may be put at 400 lbs. and 1,400 lbs., respectively, 
whilst in a year of drought the yield of unirrigated 
rice will practically be nil, and of irrigated rice from 
700 lbs. to 1,200 lbs., varying with the quality of the 
irrigation. These estimates are based upon an exjam- 
iaation of the crop experiments. 


27. There can be no doubt of the great agricultural 

AgriciUarnl value of irriga* Value of irrigation in tho 

ion. . Chhattisgarh countiy. I 

have already stated how largely it increases the out- 
turn of rice. This increase is not limited to years of 
deficient rainfall; but in every year irrigation is ot 
value, for there is always some period during which 
irrigation is an advantage. One of the most im- 
portant advantages of irrigation is that it permits of 
growing transplanted instead of broadcasted rice, re- 
sulting in a largely increased outturn with less seed- 
grain. Again, in unirrigated land, it is only possible 
to raise coarse varieties of rice which earlj' come to 
maturity, whereas with irrigation the fine varieties of 
groat value can be grown. Another most important 
advantage is that in irrigated land a second crop can 
often be raised. The system is somewhat peculiar; 
pulses or linseed are sown in the wet field, whilst tho 
rice crop is still standing; the seed germinates in the 
wet bed, and after the cutting of the rice grows 
withoifc any further irrigation. The yield of tho 
second crop is not so large ns if sown in fallow land; 
but it amounts to at least an average of 100 lbs. to 
the acre. To show how entirely double-cropping 
depends upon the rainfall and irrigation, it may be 
noted that the area under double-mops in Clilialtis- 
garb foil to 66,327 acres iu 1809-1900, whereas the 
■normal area is 966,840 acres. Irrigation also gives to 
Government the grea'ter security of the revenue and 
to itbe agriculturists the largely increased profits of 
greater stability of cultivation. The lands aban- 
doned in the recent famines are the high-lying unirri- 
gated fields, -wliilst the low-lying irrigated fields have 
continued to be cropped. 

28. For the above reasons I would strongly urge 

iiccnmnicndatioa far eaten- the advisability of an excen- 

tina of irrigation. Bion of irrigation in Chhat- 

tisgarb. Tho soils are generally suited to irrigation, 
except the very beay black soil which lies in the 
valleys along the river banks. The tank system of 
irrigation is that most suited to tho local conditions, 
and there is ample scope for its extension. The con- 
struction of tanks by private persons should be en- 
couraged by more liberal terms in the matter of ex- 
emption from enhanced assessment, as recommended 
in paragraph 13 above, and by more liberal action 
under the Land Improvement Loans Act. There is 
also ample scope for the construction of irrigation 
reservoirs by Government, more particularly large 
works which are beyond the means of private persoiw. 
These sbonld be_ ertensivp imgation works which will 
prove effective in years of drought. 

29. Any irrigation works that may be conslrncroi 

KTrfcmoriai-.arr=j tKli- - by Government will, for thf 

aUfforGaTEmn'ifirrrgati':! most part, take the lorrr JV 
^ reservoirs, from which "vr—” 

will b= ^ren &y fiow to the country below 

with works of the description indi(»ie"^_;^r.l 
are practical difficulties to overcome bs&re ' 
cert can charge for the actual amount of 
or ifc a fixed rate for each watering; the 
taining an establishment for measur£rr_^^_--;_ 
taken hr each cultivator, the numbet or 
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or tho area actually irrigated ivould, oscot.fc !« 
case of largo works, bo practically prolubitivo * I 

Etir tavs 

so. A further Ciucstion arises how Goveramont can 
Inipjoitiou ofo Tratcr*rftte, ^ iUlpOso U iixcd Watcr-xato of 
, , , , , xiftCurc. 1 kuow of no 

legal power wUioh the Goatral Provinces Administia- 
tion possesses for imposiug a watcr-rato without lirst 
ol/caiuing tho consent of tho cultivator. At . a rc- 
visiou of sottloinout Govoruniont lias tho powor to lix 
routs, iwd laight include in tlio rout tho amount of 
watcr-rato which it thought fit to impose. Uut there 
ficcm to bo objections to even this course, whilst the 
proprietor of the laud would bo entiOed to his share 
of tho rout, boctiou 13 of tho Tenancy Act provides 
for tho euhaticomcut of routs on account of improve* 
moats mado by tho landlord j hut thoro is no cerre- 
epoudmg provisiou regarding iinprovomoats mndo'by 
Govorameut. Until tho law is nmendod, tho jvator- 
• rate must then bo so fixed that tho cultivators and 
proprietors of iho land concerned will agree- with 
Govcrunicnt to contract for its payment. Suction 
1S7-A of tho Land llovsnuo Act runs as follows:— 

" Itcnts, fees and rcyaltios duo to 'tho Government 
for tho use tr occupation of land or ■water 
{whether tho property of tho Qovornmont or not) 
or on account of tiny products thereof, aad all 
monies falling duo to tho Government under any 
grant, lease or contract which provides that they 
sholl bo so recoverable, may bo recovered undei 
this Adi in tho eamo manner aa an arrear of 
land rovonuo," 

I apprehend that under this section tho rent duo for 
tlio uao of water must fao Icrjally duo under some Act 
or under somo grant, loaso or contract to which the 
u.sers of tho water arc a consouting party. Govern- 
ment must then, obtain tho consoifo of tho usata to the 
ivater-ratos, and the r.atos must bo safliojontly lop: to 
induce tbo users to give that consent. It v/ill' prob- 
ably bo necessary to amend tbo law by providing for 
tho levy of wator-ratc on Government irrigation 
works. 

Taking all 'tho .available information into consider- 
ation, it would seem that in Chhattisgarh a water-ralo 
of Eo. 1 per acre may safely bo esbimoted at the 
commencement, which may ho raised to Bs. 1-8-0 and 
then to Bs. 2, after tho cultivators become accustomeii 
It will bo necessary to moko on allowance to tho pro- 
to the payment and to tho advantages of the water 
priotor for ^lollectiug the water-rate, which may bo 
stated at 2 annas in the rupee. 

31. I now turn to Iho TVamganga valley, which 
, contains tho finest rice culti- 

W#iu£«iS3 Tally. vation in tho I’roviiioes. 

There aro some stretches of black soil dovot-ed to rail 
crops, which aro seldom irrigated ; _ but the main crop 
is rice, usually grown on yellow soil, or on on admix- 
ture of yellow and black soil, A fair proportion ot 
tho rice is already irrigated, and almost wholly 
from tanks* Those tanks aro much better than those 
usually found in Chhattisgarh, ofeen having masonry 
sluices to regulate the supply of water. There are 
also somo tanks which obtain their watcr^uppiy from 
perennial springs issuing from tho foot of hills. Gome 
of these seem to show great promise of being able to 
bo largely increased, whilst some other similar sups 
might be found in Government forests. In regard to 
- ^ - i -i- remark! mado 
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soil, but irrigation on black soil gives the ounorlnr 

fartor Th^l® k it is about 60 per ce 

larger, thoro_ is practically no year in which irri 
? 1 ^ desirable for transplanted rice. The 
im nn and mini mum irrigated woas aro 


ma 


Districts, 


MiXiiioa. 


rtit. 


Arc.1. 


iltxmvu. 


yc„r. 


Area. 


Balagbat 
Bhimlara 
Chanda . 


1893*04 

1893-91 

1892-93 


Acre*. 

85.020 

IGi.652 

148,312 


1899-1900 , 

i 

1699-1900 ' 
1899-1900 I 


Acres, 

13,80: 

30.598 

24,910 


Tho irrigated area usually keeps fairly constant, th 
groat drop m 1890-1900 being due to the failure o 
tlio water-supply in the tanks. 

S3. The excess wet-rate imposed at settlement war 
Wet-rato asscism-ut, pof acre in Bala- 

TO, „ ’ • r. • i“ Bbandara, 

and 13i annas in Seoni. ihe Chanda settlomont has 
not yde been made, but the excess rate should on- 
pro.’cimate to that in Bhandara, 

34. There are a certain number of cases in these 
w.iicr-ra(es ^stricts whore a water-rate 

, . , , . ■ , i^ .Pt^'d to owners of tanas,- 

btit tlioSQ rates are oftoii paid in kind/ soisetizces 
when water is actually taken and sometimes every 
year irrespoetire of the amount of water taken, 
From inquiries I find that in Bhandar.a the animal 
water-rato for rice may be as low as Bo. 1, but is 
iipnlly nt least Bs. 2. Water-rates for rice run up a* 
high as Bs. O.to Bs. 10 per acre; but these ate gener- 
ally tho survival of water-rates fixed for sugarcane, 
the cultir.ation of which has been given up. 

In Clionda a common water-rate for rice is 1 Ichmdi 
ot grain for 1 hhandi ot land, which works out .to 
Bs. 2 per acre. Cash rates vaiy f rom He. 1 to Rs. 3 
per irrigated acre. The differences in rent-rates aro 
very striking in the rice tract, unirriaated non-rico 
laud paying about 4 annas per acre, whilst irrigated 
rice land pays about Bs. 2 per acre. For sugarcane 
land, a general water-rate is Bs. 4^8-Q per irrigated 
acre, whffst it runs up ns high aa Es. 6 and Bs. 10. 

35. Tho standard outturns of rice are much 
higher than in Chhattisgarh 
owing to superior irrigation 


Ihe system of management, eto^ . 

about ChhaUisgarh apply generally to tho Waingaiiga 
valley. ^ 

32. Figures for tho portion of the Sooti district 
included in tho Warnganga 
Slaiishcs ollmgatioo, valley are not available; but 

the following statistics of the remaining three districts 


The yieW of inflated riec. 
and methods of cultivation. They 

Balaghat 
Sconi . 

Bhandara 
Chanda 


are : — 
lbs. 

. 1,400 
, 1,200 
.. 1,500 
1,500 


(eXClUuinK zuuuuuivivn; V/* 


l)jstricls, 

1 

1 

’ Net 
cropped 
area. 

Area 

tinder 

rice. 

Total 

irrigated 

1 

Area of 
irriffated 
ice* 

Per- 

1 ccutago 

'of crop- 
ped area 
irri^ted. 

_._i 

Pet* 
ccnfsgc 
of rico 

MW 

irrigated. 

3 

» 

3 

* 

B 

a 

7 

~ ' 

Acres, 

Acre*. 

Acres. 

Acres. 

1 V.c. 

■p.o. 

JJaJoghat . 

S14,f3l 

334.eS7 

^ 7S.6P3 

7S.Ci'» 

25 

1 33 

BhandArri • 

691,814 

312,29V 

151.432 

uifiid 

28 

; « 

Ch»nfia , 


385,385 

146,676 

139,!»9 

.S 

1 ^ 


In Balaghat tho Settlement Officer considers that 
the difference of outturn between irrigated and un- 
irrigated rice is 1,210 and 1,685 lbs., whilst tho Settle- 
ment Officer of Seoni gives it at 1,060 and 1,860 lbs. It 
may, I think, be safely put at aa average of 1,100 and 
1,700 lbs., which gives a profit of Bs. 7-8-0 for irri- 
gation. In years of scanty rainfall the yields of un- 
irrigated and irrigated rico will bo about 600 and , 
1,600 lbs., respectively, whilst in a year of drought, 
unirrigated rice will yield nothing, whilst irrigated 
rice should give an outturn of 1,100 lbs. 

36, Apart from the increased outturn of irrigated 
. , . rice, irrigation will load to 
AgtloaUatil valuj ot itnga- xnoro transplanting whioh 
again increases the yield. 

A larger quantity of seed is required for transplAufed . 
areas and the cost of cultivation is greater, bM thw 
is small compared with the increased yield, 
varieties of high value will displace light raneties 
of small value. An oxteosion of 
will follow. Tho capacity for bearing .a 
flepefids upon the character of the sail, tor there must 
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gonorally to nn admizturo of black soil. _ Sometimes 
a second crop of rico is raised, but it is generally 
lac, peas or gram. Lac is generally sown before 
tbo rico is cut, whilst peas and gram aro sown after 
the rico is, cut. Land at present growing poor miscel- 
laneous crops can, with irrigation, bo put down to 
valuable heavy rice, raising tbo rent-rate from 4 annas 
to Es. 2. For these reasons I would strongly advocate 
an extension of irrigation in tbo "Wainganga valley. 
Taking all tbo circumstances into consideration, it 
would seem that a water-ralo of Rs. 1-S-O per aero 
might easily bo taken upon rico, and that it might 
1)0 raised in a fow years to Rs. 2. 


Xagpar and Wardha. 

Rrown (xro cotton, 


37. In tho black soil areas of Nagpur and "Wardha 
thoro is very little irrig.a- 
tion. Tho principal crops 
juari and wheat. Ono side of 
Nagpur borders on tho IVainganga valley, and in 
this tract there is some rico cultivation which is 
inferior to that of tho Wainganga valley proper. Tho 
excess wet-rato imposed at settlement upon rico lands 
was 16 annas. Tho outturns of irrigated and unirri- 
gated rico are estimated by tbo Settlomont Officer at 
1,COO and 1,280 lbs. in black soils, and 1,280 and 760 
lbs. in red soils. Tho extra profit from irrig.ation 
may then bo put at Rs. 7 per aero. In this tract 
tlio wotrato might bo fixed slightly lower than in tho 
Wainganga valley proper. Tho statistics of tho two 
districts aro given below : — 


Dirfrlclfi. 

Kcl 

cropped 

area. 

Area 

order 

rice. 

Toffll 1 
irrigated 
area. 

1 Area of | 
Irrlcatcd, 
1 rice. 1 

Per- 
centage 
of crop- 
ped aica 
irrigated. 

1 Per- 
1 eentago 
i of rico 

1 area 
irrigated. 

1 


3 

4 

5 

G 

7 


Acre?. : 

Acrcu. 

Acres. 1 

Acres. 



Kngpur . 

1,230,315; 

33,333 

23.407 1 

13,281 

3 

40 

Wordha • 

027.077 

6.CC3 

2.725 j 

7 

... 

... 

In tho true black soil 

area tlioro is 

practically no 


irrigation. Tho crops of cotton and juar sulfor more 
often from nn excess of moisturo in tho retentive 
black soil than from any lack of it. Irrigation will, 
in my opinion, have little agricultural value, and I 
do not think that Govommont should extend it in 
this tract. 


33. Tho Norbudda valley is another black soil tract, 
in which thoro « 
no irrigation. It is princi- 
pally a rahi country, tho principal crops being wheat 
and gram. Tho averago agricultural statistics for tho 
years 1600-91 to 1891-05 aro as follows : — 


PUtrlctf. 

Cropped 

area. 

Areanrdcr 
nlicat and 
tnUturcs. 

Tot.al arc.i 
J.rigafcd. 

1 

2 

3 

4 


Acres. 

Acres. 

Acres. 

Jubbiilporc . 

1.071,103 

440,381 

2,031 

Nsrsinghpur . 

029,692 

231.375 

2,323 

Uoslwngabad 

l.OOO.lOO 

032,913 

3,022 


Tho amount of irrigation is infinitesimal, and is con- 
fmcil for tho most part to small garden plots. There 
aro practically no tanks, the irrigation boing mndo 
from wells. _ This is s'croiig evidence against tho ad- 
vantage of irrigation in this black soil nron, for there 
atv> fomo sites in which tanks could advantageously bo 
constnicted, whilst irrigation could also bo carricJ on 
from some of tbo .streams. In tho oa.stern portion of 
the vnlley many of the fields aro cmbankol with 
.•mhstantial banhs, wln'cb Imld^iip tlio water during 
tho rains. In these a first crop* of rico is often tnhin; 
blit irrig.ation is not reqnire^l for it. Ihis system of 
field emb.inknu'nts is a substitute for irrig.ation 
geaer.ally cii'iiriiig a moi't field for the .sowing of 
wbeat. In the weslom portion of tlio valley the 
fields are not embanked, and a single crop is rahetl 
in the winter. Then’ is a sharp division botnieen tb.a 
tr.ict in whieh black foil fields are embanked .and tbnso 
in which they .are not emhanki-sl. This differonee of 
pr.actiee is markod by .a diflen nee in tbo corjistcncy of 
the soil, tbe embanked nn'.as baving a .soil of stilt 
clayey consistency, vrhiUt tho nnembanked an-ns Iirtc 


n more friable soil. It is, therefore, a question for 
decision whether ombankmonts ca.o iircfitabiy bo ex- 
tended to the latter areas. Existing agricultural 
practice w-ould seem to give a negative reply; but. on 
tho other band, it Ls confidently asserted by others 
that the difference of soil consi-stcncy is the conse- 
quence and not the cause of embanking. This is .a 
question which tbo Agricultural Department should 
set itself to solve, and if it is found that field embank- 
ments can profitably be extended, land improvement 
loaas should bo freely given for this purpose. Apart 
from this system of giiasi-irrlgation, I do not thi.iik 
that efforts should bo made to extend irrigation in 
the true black soil areas. Wells aro impracticablo, 
because the water is found at very gre.at depth, ana 
only pahka wells built at gre.at expense will stand. 
In ordinary years tbe black soil retains sufficient 
moisture to grow rabi crops without any need for 
irrigation. In years when tho cold-weather rain is 
sufficient, there is a strong opinion nmongst tbo culti- 
I’otors that irrigation does more harm than good by 
inducing rust. Too much weight should not bo given 
to tbo experienco of tho past few years when tbo rain- 
fall bay been deficient, for in earlier periods more 
damage has been done by excessive moisture than by 
excessive drought. And it is impossible now to justifv 
irrigation on any permanent change in the climnto 
of this part. Moreover, a veiy much larger quantity 
of water is required for irrigation in black Soil than 
in red soil. Irrigation without manure is not very 
profitable, and the Norbudda valley cultivator has 
not as yet learned to use ipanure. The standard 
outturns average GOO lbs. for unirrigated and 

1.000 lbs. for irrigated wheat : but I presume 
that the latter outturn is in manured fields. Over a 
scries of years irrigated wheat will undoubtodl.v give 
largo yields than unirrigated wheat; but tbo differ- 
ence may not be So groat as that shown above. It 
i.s a very doubtful experiment to undortnko irriga- 
tion works in a tract where its utility c.innot bo justi- 
fied by existing agricultural practice, and I would 
deprccato any Govommont measures to this end in 
tbo black soil of tho Norbudda valley. But there aro 
some sandy stretches in tho valley, principally along 
tho hanks of rivers, whore irrig.atfon can profitaMv 
ho practised and where thoro is .alroadv some wcll- 
irrigation. In those stretches w.ator is found within 
n roD'oiinWi depth of 10 to 20 foot, and whore good 
irrigated crops of wheat and vogotnhios can bo grown. 
I would onoourago tbo construction of wells in such 
tree's by liberal land improvement loans. 

39. Tbo Nimar district, .altboiigh situated in tho 
Norbudda vnlley, has cxcei^ 
KImnr. tionnl conditions wliicb di- 

fferentiate it from tbo dis- 
triot-s bigber up tbo vallcr. It has tbo lightest rain- 
fall in tbo provinces, nnd in conscquonco tbo clinr.ae- 
ter of tlio cultivation changes, cotton nnd iuari_ being 
tbo most important crops. Tbo ordinary kharif cul- 
tivation is all dry, but .alongside it is carried on a 
small amount of wcll-irrigatod cultivation of wbc.nt 
nnd garden crops. 'Wcll-irrigntion is applied to some 

13.000 acres, or about 2 per cent, of tbo cuHivnrod 
area. This is most common in tbo centre of flic 
Kliandwa TabsiT, wlicro w.atcr is obtained at nn average 
depth of about 25 feet. I have never beard fb.at tbe 
water obtained is saline. 170115 aro generally to bo 
sunk tbroiigb some rock, tbo cost varying from about 
Rs. 50 for a knebehn well to Rs. -lOO for .a pnkk t well. 
A well will irrig-ato from 3 to 8 acres. The o.'ctra wet- 
r.alo nsseviment imposed upon the nrcaa irrigable fro'm 
a well varies from Re. 1 to Re. 1-13 nn acre. 
Any cxtoiision of well-irrigation depends upon tbe 
obarncter of tbo soil, for even in adjoining villages 
wafer may bo found .at .a workable depth in one nnd 
at an iinwork.ablo depth in the other. Tbe .siippjv 
of water is mostly from pcrcol.ation. Tlio "mot" is 
tbe ordinary means irseil for raising water, and it is 
difficult to improve upon it at tbe avoiago depth of 
tbo water. I am not in favour of the construction 
of wells by Government, for the people 'c.aii tbera- 
selvcs const nict them at loss cost. But I would givo 
Govcrriinerit .assisf.ance in tbe shape of expert advico 
for the deletion of suitable sites, tri.al boring, and 
the use of Imring tools p.articul.arly for bard rock 
which is bo.vond the cnn.acity of the cultivator. .V small 
export establishment should be placed under llm A'-ri- 
ciiltiira! Department for employment on this dutv 
Their senueos should bo plajtxl at the disposal of cul- 
tivators, no fee being charged nben their efforts ar,' 
imsiicces-fiil. but a small fco boing paid for fmdiii- 
water .at a vorkable depth. I wiuld froelv grant Jaaas 
for yol! ^:i^>truction, pavinent bcinc spread orrr a 
con«ulornbiO nnmW of yrars, and almost x total ro- 

bojtu: f:jr.>n in of failure. I -yvould 

from all enbanc^'tl nsso'-sment for a 
fixed ponod of jrara rnrruig Trith tic outlay*. 
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40. I reprodnce bolow somo extracts from the Final 
Settlement Report dealing 

fciic ‘ * * •' ■ ■ 

Officor, Nimar. 


Opinion ol the Settlement ^ith irrigation in the Nimar 


district. 

The irrigated area has increased by 16 per cent, dnr- 
..... ins the term of settlement. 

Chn-gem.mgntion. increase .in itself is 

satisfactory, but though the irrigated area stood, at 
the last settlement, at only 3 per cent, of the culti- 
vated area, it has failed to keep pace with general 
cultivation, and now stands at only 2 per cent. 

On the average there are less than 16 acres of irri- 
gated land to each village. In the two groups of old 
Nimar, which are now in the Harsud Tahsil, the aver- 
age is only half an acre; in the Burhanpur Tahsil 
it is only 7i acres; but in the Khandwa Talisil it rises 
to nearly 20 acres. It is the centre of the Khandwa 
Talisil which has the mo^t irrigation ; thus the average 
irrigated area to each village is — 


In -the Khandwa group 
,, „ Pandhann ,, 

„ „ Gokalgaon „ 

„ Barur .. 


48 acres. 
30 „ 

23 j, 

21 „ 


Thtcc mctUodij of itrigatioa» 


Irrigation ig carried on — 
<1) usually from wells, 

(2) occasionally from chan- 
nels, 

(3) exceptionally from 

tanks. 

Gradual silting-up bos been the chief change during 
the term of settlement in the 

Tanks. very few tanks from, which 

irrigation is carried on. The 
Laohliora lake at the north-west comer of the dis- 
trict is the onfy important irngation tank, m tn® 
famine of 1846 numerous small tanks wore oonstmetea, 
but owing, presumably, to faults in the trap-rock on 
which they rested, the tanks hold iittlo or no water. 
A few in the feanapuv-Beria Pargaua near tlio 
Laohhora lake retain water, but they servo J'^ther fOT 
watering cattle than for irrigation, and «ro steady 
silting up. The whole area irrigated from tanks is 
less than 600 acres, 

• * * ! . , 

In the centre of the Khandwa Tahsil irrigatmn by 
channels is not uncommon. 

ItiiRMlonby cbaoTls. A dam of palm trunks and 
mud holds up the stream, 
and an earthen channel leads water into the fields 
which are to ho irrigated. The 
combine to set up the dam and repair the channel 

yearly. , , » • 

too rti. S 

Si 

priimhlinc of tho rock makes it necessary 
face them at a c?st which, for ordinaiy good fac- 
ing, runs up to Rs. 300. „ • n 

Tn 1896 there were about five thousand wells in the 
distri^a cut in the rock. 2,261 dug in oho soil 
lirlcls RTid 2>103 THOMly liQchchO'f uut 
of rie wlmlfnSV oMy-W arc in actual 

use for irri<-ation. Of tho rest, somo are falling into 
Isuso! because tho sides have caved in; .some 
rimply used for drinking; and some are told in reserve 
to supplement tlio ordinary supply. 

* * * . * , . 

The first stop towards cuc??r^si«b;_«ri^}®" 

Improvoiiiciit of lrrf.?!iUon. ' ■' p^jhfg 

to consider tho water-rates taken at tho soltlomcnt 
ns 110017 . 

TIio next step fs to determine for what crops more 
water is wanted. Nimar has an excellent system of 
hharif cultivation, which dccidedlj; ought not to bo 
deserted for rahi cultivation. But it is dosirablo tbiit 
a cultivator should ho able to siipploraont a deficient 
monsoon by one timely watering of lus lAorif crops; 
nnd a water-supply is needed, whicli shall ortunnnly 
servo for that comer of the bolding on wliich vnluablo 
rabi or garden crops are grown, but shall also fio 
sufficient in times ot drought to s.vvo tho V.hanf. 

Tho third step is to take tho lino of least rcsislaiico 
by encouraging that form of irrigation to winch tho 
people aro accustomed. 


For this reason preference should be given to wells. 
Adrantoges of wcUs, lliuiks 

• . t it r -r t “0 Satpuras, practicable 
tanks of tho Laehhora typo, but cousidorailo 
difficulties would occur in introducing and rcgulatitio: 
tlio wateMupply among cultivators unused to tlio 
system. Tho one advantage which reservoirs, if good, 
would have over wells, is that they would not fail 
m dry years; ^t good reservoirs aro expensive -and 
apt to pay no interest. Tho Bachhora tank pays in- 
terest but on the cost of repairs only. 

As a means of irrigation, channels are inferior to 
wells, because in a dry year water fails sooner in the 
streams than in the wells, and channel irrigation has 
inlieront difficulties of organization from which well 
irrigation is free. It muft not bo inferred from the 
apparent ease, with which existing clmnnel irrigation 
is distributed, that Government would find it easy to 
organize _ fresh channel irrigation. Tlio friction in 
tho existing schemes is inaudible, because tho schemes 
are so small, being village concerns, indeed almo4 
family concerns. Any new scliemo must bo worked 
out spontaneously, and Government can do little 
towards devising or facilitating it. It is tmo tlmt 
Government did build two masonry dams on tho river 
Abna ; but such reservoirs silt up in time, and tho 
observation and repair of isolated works of tin's kind 
is difficult. 'Wells, therefore, are tho most practicable 
means of extending irrigation. 

They are not universally practicable; for instance, 
in tho two adjoining vil- 
Difflcnllios, Inges of Gunjii and Qhosli, 

in the north-west of the Khandwa Tahsil, Gurijli has 
substantial irrigation and Gliosli has none ; tlio raason 
alleged is that tho black rock found in Ghosli defies 
blasting. 

Another drawback is that in dry years wells aro 
. .. apt to fail. But greater 

SnERCi lom. depth -would often bring a 

sufficient supply of water. Government can fnoilitate 
well-sinldng not only by cosy loans but by iiitrodiico- 
ing improved methods of rook blastin;'. The doopon- 
ing of wells should bo encouraged, and >t may be found 
possible for Government, in tho Public Works Popart- 
mont, to improve, by training or by examplOj the 
primitivo methods of tho men who now wonder about 
sinking wells. Either Government cinployds, work- ' 
ing at cost price for individual cultivators, could sink 
difficult wells by dynamite or other approved method 
and so create a demand for bettor work which the 
ordinary well-sinkors would liavo to moot, or somo tor- 
dinary woll-sinkors could ho ttained in improved me- 
thods nf Government o.xponso. 

Tlioro was at tho time of re-sottlcmont a distinct 
moromont for sinking wells: the dry. seasons and pos- 
sibly tho exhortations of tho district and settlement 
staffs had fostered tho raovomont. At '))rosent tiro . 
water-supply in most '.veils is haroly siiffioiont in dry 
years for tlio rnbi nr garden crons which it usually 
waters, nnd tho knowledge that all tho water will bo 
needed for ordinary purposes proyonts tho mynts froni 
giving special waterings to their drooping hharif 
crops. Thorofore deonor wells aro needed in addi- 
tion to now wolls. Tho Cliief Commissioner has al- 
ready (in paragraph 7 of Resolution No. 399. dated 
tho 23rd January 1897, on tho Khandwa Tahsil Repori) 
accepted tho principle that tho conversion of hnri.cTia 
(unlincd) wells into pahha flinod) wells may bn accept- 
ed as nn improvement involving tlio usual exemption 
from onbancoraont of wntcr-rato, and the sana/h i.s- 
snod for Bucli conversions were popular. It is worth 
consideration whether siihstantial c.\pcndilnro on 
deepening n well should not reccivo, matter oi 
ootirso, a cortificato declaring any additional area 
thoncofom'nrd irrigated ns exempt for the usual liran. 

■41. Tho clmroctor of tho soil varies largely in tbn 
„ . , , Sntpura; plateau, tracts 

EUr«r» rtnem. of i,,nn<I- 

riono formation nnd of trap. Tlioro is n cert.sin 
nmonnt of irrig.ation from wells, which is morerommon 
in tho sandy thnn in tho black soil, but it is in.signi- 
fiennt. Tanks are very uncommon. TIio avemge 
irrigated area is about 9,000 acres in Betnl nnd nboiit 
8,000 acres in Clihindwnra. Tlio principal crops irri- 
gated aro rice, sugarcane, and garden crops. TlVlIs 
can readily bo snnk over most of tiro plnfean, the 
depth of water being nsimlly 20 to 30 feet from Nie 
surface. IVells are fairly numerous, many baring 
been sunk in old times for opium nnd sugarcane riiKi- 
vntion. With tlio stopping of_ opium cullivaHon and 
tiro decline of sngaveano. tiro importanee of weil-wn. 
gntion is not now so fully reoogniaeil ns It was ye.irs 
ago. In Bctni wells aro common Isith in tpo eanil* 
stono and trap country. IVilb n normal rninfa-l a 
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irriRation is necessary for rali crops,; but if tlio 
ii-intcr rains fail, a ivatering or two nuioli improves 
the yield. In tlio case of wheat I hero is a risk of rust, 
and iii the ease of inilses of frost and cold mist, tlio 
damoRO from which is inoreased by irrigation. 'I'horo 
is probably much scope for the extension nf woll-irri- 
pation in tho pliitoau districtii, which tho people may 
resort to more freely if tho seasons continuo unfavour- 
able. I would encourage it by the same methods 
suggested for Nimnr. Tho standard outturns of tho 
Eetul district aro C‘20 lbs. for unirrigalod unmnnured 
wheat .and 1,000 lbs. tor irrigated manured wheat. 
42. I reproduce soino extracts from tho Final Srltle- 
Opiuioa pf Settlement OiViecr, incnt Report of tho Retul 
Itetiit. district' which gives tho opi- 

nion of ^fr. R. R. .Standen, I.C.S., C.I.K., on irri- 
gation in that district : — 

tVith a normal rainfall no irrigation is necessary; 
but if tho winter rains fail, a couple of waterings will 

Irriotton ot rnM vrovs. i'"l'rOVO <1'° 

• in fact make all tho differ- 

ence between a bump.3r and a poor crop. No wells aro 
sunk exclusively for tho irrigation of riihi crops, and 
there aro no irrig.ation tanks, but siifTioient r.-ator for 
5 or G acres of rnti land can somotinies bo spared from 
tho siigarcano well, and there aro in a good loany 
villages small streams which can bo temporarily dam- 
med and utilized for this purpose. Thero aro also 
numbers of wells which wore originally sunk for siigar- 
cano cultivation, but have been abandoned becauso a 
sulbbient supply of water was not found, and many of 
these hold enough water to irrigate a good maiiy n’crca 
of inbi. Tho land record returns for tho year l’8!)()-07> 
in which tho rains co.ased in August, show only C.GIC 
acres of lobi crops irrigated, and tho average area is . 
only about 4.000 acres. Tho irrigation of robi land 
.occupies a fow days only, and is often clTccted after 
tho patwari has completed his annual Held to field 
inspection, and it is probablo that some irrigation docs 
not appear in tho villago papers; but from wliat T 
have myself seen during villago inspection, I should 
say that a large area of rtihi crop, which could bocon- 
■ voniently w.atered, is left do’ even in thorn years in 
which tho event shows that irrigation would h.avo been 
most bonofioial. 

, In tho case of land lying under wells, wliielf aro 
used for sugaroauo cultivation, this is no doubt often 
duo to want of bullocks, 

_ , , ,, sinco the watering of a good 

cn''0 Ranlon needs^nll 
tho labour of four bullocks; 
moreover, if tho rains havo 
been short, tho cultivator may bo unwilling to risk 
tho depletion of his water-suiiply below tho minimum 
required for his cano land. TTiou again, if thowellho 
a deserted one, not used for sugarcane, it would gone- 
rally bo neoossary for tho cultivator to spend Rs. I."; or 
Us. 20 on tho leather bucket and ropoand tho .staging 
and wheel on which it hangs. Tho uso of stream water 
involves littlo or no expoudituro, but it Ls not so miioh 
resorted to as it might bo. Tho principal reason is, 
J think, that there is always a groat risk in tho case 
of gram, masur and iiunra, and in tho case of wheat 
a smaller ri.sk, but still a real riks. that irrigation 
may do more harm than good. Tho risk in tho case of 
tho pulses lies in tho froqiioncy of frost and cold mists 
fknown as iViovi), of. which tho injurious offoct is 
heightened by tho presence of much moisture in tlio 
soil, and which aro always most liable to occur in 
■yallo.v bottoms. Jforo frequently than not tho pulses 
aro damaged to some extent in ono tract or anotlior 
from theso cold mists, and wheat often suffors in a less 
degree. In tho case of' wheat a further risk lies in 
tho possibility that heavy winter rains may fall after 
tho crop has boon watered, and tho excess of moisture 
may result in a kind of black rust known as “kani.” 
I havo seen an otherwise splendid crop ruined in this 
way. But tho disease is not often seen. 


In some villages of the Multai' Tahsil lying on tho 
central trap plateau the 
_ „ subsoil water is very near 

ugarcinc wells. surface, and thero are 

wells in which tho hot- 
weather level ot tho water is not more than 8 or 10 
feet below the surface. But tho average hot-weather 
level of well-wptor in that, part of the district is about 
20 to 30 feet. Elsewhere the water is generally deep- 
er, and wells of GO to 60 foet are not uncommon. In 
tho deep black soil of the 64 open- ■villages round Betul 
and the few, villages lying in the basins of excellent 
land round Atner and Bbaisdebi in the south of the 
Betul tahsil, as well fls in the sandy villages on the 
■Vol. IV. • ■ 


north bank of tho Bol, tho depth of tho 'soft soil makes 3fr. F. 
it necessary to .shore the well tube with brick. But ' fjly. 

in that part of the district wlioro 'sugarcane is most 

largely grown, iiamoly, tlio undulating trap plateau, 
tbo formation is such tliat dnrablo wells can bo made 
without tlio u.so of brick ami lime. Tho sugarcane 
gardens are found in valleys, many of wliicli aro very 
narrow. Tlio soil in tbo centre is fairly deep, bub 
it iiccomcs continually .shallower ns it approaches the 
hills on each side. As a rule there is not more than 
8 or !) feet ot soil in tlio doepost parts, and at the foot 
of tlio surrounding slopes tho bed rock or intnam is 
scarcely covered. In such land it is usual to shoro 
with unshaped stones from tho lull .side only so much 
of the shaft ns passas through ll’.o hlack toil on tho 
surfaco. Tlio underlying muiiim or rock icqnires no 
support. Tho length of time for which a well of this 
kind will last ’depends principally on the nature ot 
this substratum, known locally ns “ niq.” A project- 
ing lodgo of tho VDiram or rook is left in the shaft at 
tlio iioint wlioro tho black soil meets it, and the stones 
wliicb support tbo walls of tbo upper part of tbo well 
tube rc.st tliercon. If tbo material bo not bard 
onougli, tbo constant dripping of tlio water from tbo 
'‘mot” wears i’e away, and in 4 or 5 years tbo culti- 
vator 1ms to spend a fow rupees in strengtboning tbo 
tlirenfened portion of tbo wall. In some wells' the 
iinderlj'ing rock is so bard that tbo wells require no 
nttonliou for many years. Wells are now very raroly 
shored with timber, tliotigb judging from hfr. Ram- 
say’s report such welks irero common at settlement. 

The cost of digging a well depembs on so many contin- 
gencies that it is dilTicult to cslimnto an average, lint 
the ni.aximum ami minimum expenditure wliicli is in- 
curred in wells of the differont clns.scs and the ciroiim- 
.stancps wliicli .affeet the cost may bo stated. A dnr- 
ablo bricked well in soft deep soil cannot bo made for 
less tlinn Rs. I'OO; and if tbo water be very deep and 
tbo .shaft fall in once or twice before it can bo support- 
ed with its hrick tubings, the exponditure mnv 
nmoiint to Rs. 400 or Rs. 500. Tbo .stonosbored wells 
of tlio ^flllln^ Tahsil can bo inado for Rs. 16 nr Rs. 20 if 
ilio water bo not more than 12 or 10 feet below tbo stir- 
face, and the nmlerlying rock or muram bo not excei 
flivoiy liartl. I think tbo most txiionsivo of tlioso wells 
never costs moro than Rs. 200. Tbo picrco modoratofy 
hard rock tbo cnltiv.ators light a tiro of cow-dung cakea 
on tbo rock, and wboii it is very hot, poiir water on'it, 
so tli.at it cracks in all directions and i's then broken 
up with crowbars. If it will not yield to this troat- 
mont, It is blasted with gunpowder. IhG earth and 
debris removed from tbo slmft is n.scd to form an in- 
clined piano called “dlmo” on wbicli tbo bnlloeks 
walk. This serves a double purpose. It lightens tbo 
labour of the cattlo and enables the cultivator to raise 
tlio watoy to a level mncli liigbcr lliaii the moutli of 
tlio well, tliirs enabling him to irriga'te a larger area. 
Sometimes, if it is desired to irrig.a'co land lying at a 
ccnsidcrnbly biglicr level than tbo well, tbo cultivator 
makes a liolo (known as li/mr/.-n) at tbo TTigbe.st level to 
wliicli bo can carry w.ater from tbo well, and bo fills 
tbo hhvrln from tlie well, and then with help of 
another “ dlmo ” raises tho water to a level several 
feet higher than tho month of tho GJiurha. Bv tlii.s 
duplex arrangement tho water is sometimes raised .as 
nuich as 20 feet above tbo level of tbo moutli of the 
well. Pome more remarks on r.lio subject of sugarcane 
wells will bo found in Part TI of this report in the 
paragraphs rogardine tbo exemption of improvements 
from assessments. Experiments show that ono man 
working with two pairs of bullocks ono "mot” or 
loatlicr bucket can raiso about GO tons of water in a 
working day of 10 hours from a well 30 to 35 feet deep. 

43. Next I reprodneo the remarks ni.ado in bis Final 

„ , . , , Settlement Report by Mr. 

Om«rci.l.rafl™rL Settlement ^o-itgomerie on irrigation in 
tho Chliinawara district/: — 

TIio only crops wliich are irrigat-3d in the district 
•nro %'cgotablcs, spices, and 
Absence of IrHgalloo. Biigamaiio. One exception — 

, a very small exception — ^to 

this riilp 13 wheat, hut an irrigated wfieat-field is as 
rare as n correct statement of siicai incoino. Fruit- 
treos also aro waterod. 

^It ih natural that in the Chliindwara Tahsil irripJ^^-" 
tion should haj'p mado little progress, for tho culti- 
vator 'who desired a larger outturn simply up 
more land from tho cultivable waste. Tn tlie thickly 
populated tracts bolow the ghats, irrigation might 
DO expected to make prDgre5s;'but the system of culti- 
vation in which tho cultivators of the Sausar Tahsil 
aro skilful does not include irrigation, and the low 
countryman who wishes for a larger putturn increases 
the care paid to cultivating his existing fields, if he 
cannot get fresh land. Further the amount of water 
tapped by a well is said to he loss below the ghats 

‘ . ' ? B 
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than it is ahore tlic plifits. Snch irrigation as exists 
is carried on from Trelis, or in rare ca-fcs from Trafer- 
holes (hhvr1:ns) due: at tlie foot of a hank ovcrliancii.s 
n_ stream. In either case the trafer ft lifted in ?. 
cirnilar leather ha:; (mot) aftaclnd l.y a rope mnninr; 
OTcr a puller to tho yoke cf a pair of oxen, which lift 
the wator-ba" as tlicr pace down an incliiK^ mri, and 
return baeka-ards no tho slope ahcn the water lias 
been discharged. Tlic discharpiinp channel which 
receives the water commeiire.s juit at the head of the 
inclined nin, and leads the water o!T to one side. Tho 
main ropo runs on a puller over a har fixed about 
four feet ahoro tho top of the run; an anxiliarr ropo 
runs over a roller nred at tho h'>rrinnin^ of the dis- 
clinrciiiK channel and is fastened to the mouth of a 
leather tube inserted .at the bottom of tho wafer ba^. 
^ hen tho hne; is .asccudinf;, de-iceiidinfr. or .stationarr 
in the wafer, tho auxiliarj- ropo holds up the mouth 
of the leather tube, so that no water c.an escape fr.om 
tho bag ; but wlicn tho be" is drawn rinfit up to tbe 
puller, tlio auxiliary rope at a loa-er level piiides tin 
mouth of tbo tube over tbe roller into the disebar';- 
ini; flianncl nnd fbe water is free to rush out tbroUEth 
tlio tube. 


rrri"ation by a cliftnnel led from a dam on n stream 
or from a tank is so r.iro that it is not worth consi- 
deration. 

In no asses ;mont gronp does the irrisaf od area amonnl 
to more than 2 per cent, of fbe total area. In tbo 
Chliindwnra T.alisil tfio irrigated tract, starting at the 
west of tbo Pamaswara proup, extends tiloiip the fop 
of tbo plifits tbroupb tlie Cliand nnd (troklie.' proiips; 
lialf-v.-ay nionp tbo top of the pbats it trends to tlm 
north-west nml rovers the epm yellow soil viUnpos 
on tbo west of llie Clihindwnra proiip and the c.sst of 
the ICinrotli proup. In the north-east tnlisil, round 
nbont Amarw.sr.T. Khas s-illape, there is a rliisler of 
viltapes in which irrip.ation for suparc.itie prevails. 
Delow tho phi'its. in the Sau'sar Tahsil, tho best irripnt- 
ed tract is fbe Pamlhurnn valler, which includes tbo 
ftiiall Cbicboli proup nnd tbe centre of the Pandjuirna 
protip, and is, ns repnrds soil, not unlike (he irnV.ateil 
tract above tbo pliAts. In tbo valley of the .Tnni_ river 
also there is n proup of villn"Os in which irripation is 
practised. 


Small as is '<ho irripatixl nn',a, it has .nritjsl'v 
creased since the lastsettlenicnf. cxe' pt in the rilhs.- M 
cf tho yellow soil .area west of CiiMirniwam tov.o. r 
deeroaso Is duo to the dfH’ay ef supanane prewar e. 

41. In Jubbulpore {ho riee tracts .are mi-'.ty-:-;fnf.'.'d 

Ti" r-.- i-fif 

rally pro-vn on a-.ndv yvl 
It i« praefieally all broadra.de,i ami not irrire;.ld, in 
Mandla rico 13 modly pm-rn in tlo sandv vifk-i/ls U 
the soukh, tho rico on rich bksek <o:I off- n 

ayampjvl. There r.ro few tank'i. ,",!tho;if:h the'fof 
tion of tlib coiinkry does not rf^'m nnstiiti-i tn th. rn. 
The rice is pr.actifally alt breadrast r.rul nr.irrlra'oi! 
The irrip.steil area in Maodla J-a-- n n er j e, 

neres. Under sucli enaditiens tlm outftm! i< nafiitallv 
low, boinp.S.'jO lbs. per acre for ea-h distn'e*. jf j-ri- 
pation works ari' rt.arted in fhes.-' trae's, j* i^ erid.'cS 
that for Fomoye.sr.) the water-rate must be pitrlw i very 
loiv indeed until the vuUivatorj . r.r • .'•rtndeps-id ro 
irripntinn nnd K'ffor moihexh; of fub’V.at'nu, I hs'..'' 
no kiiowlcdpe of tbesa part? which would jus‘.ty n\y 
cxpri'sdnp any opinion as to the po'c.ibilith.'s rt cx'tcr.d. 
inp irripation. 

do. Tile npricnlfnrnl eonditioiie ef (he^e (wo dtslrh-tc 
c,--,. are very similar. Thev rr.' 

■ " ■ both evMtiahv trhca'lrrow. 

inp traefs, wheat nnd its mixture! 
per cent, of (l-o cropped .area. Tlje rohi rjopt nr-' 
prown in black .soil, repatalinp the irrio.atioti of wluch 
mv former romnrl.s apply. Tor fen yi'.aro prjcr (o 
hsre the lohi crops r.ulTered .aimed eoii'tiniiondy freri 
ox'N'ssiv-o r.aitifall. In ft.auuor rice it tnentlv prs'Wrs 
in smalt plots round the vitlapes. tcJiich offeri b.-ar a 
double crop. In Danioh rieo is more larpelr r.rewn 
in sandy valleys amanost flie bilk, v. lien- tl'ere tray 
be ueopo for irripalion. Tn both di'driete it is nn-.c'. 
thnlly all Iirnadeost and unirripati-t. Tim tultiv.a- 
tion of stiparcatie has declined, 1 ut for rea-s’es o't.vf 
than tIiO!-> rnnnrcfed with irriuatieu, Irri '.-'.t>'ot( 
finite insinniricaiit in both di'driet”. tho ov.^rape K irp 
about 7,000 acres in Pau.tor nnd 2,'0) a.-re-. in Dainah. 
The st.audard onttnnis of rice ,ar.’ rOO l!a, in ?.'.neof 
nnd PtlO Jin. in Pnmoh. The v. heat euftnrns nre 
COO lbs. in Saiipor nnd .TO Itrs. in Damoh, It racy !>a 
possible that, there is seope for ike evf< f".’oti of volt- 
irripation, but I have no kiionledpo of tiso tr.act. 


(Thf rrffi'hnl.y — T have to thank you, ^fr. Rly, 
for tho very interecjinp nnd full memorandum that 
you have nuhmittod ; it foems to omhrace nlniosl 
evt'ry subject that we have to deal with. Itt p.sm- 
I’raph fil of your memorandum you r.ay that " irripa- 
tion is not profit.alde for Idae); «oi! nrea.< prowinp 
v.'hi'.af, cotton .and jimr.’’ Thrs_ fpie-dion lias arisen 
ivlieresaw we b.ave pone and it is a verv important 
one. On pace 10 of bis note on the ITo-.lianpnb.ad 
district, Mr.' nnrriot sav.s : “The inahmrari were 
unanimous in their opinion that v-heat on b'ae.; 
eolto.-i 'nil can be irrigated with ndvantnee every 
year if the water is judiciously npjdie^!,’' llav.a arm 
eiiv remarks to offer on this opinion,’'— T knri-.v Ito- 
(diniipahad very v.oll. I may point out. (hat th'’ m-'d- 
purnr: ar.s of lamr'e an inlerc'ted party: and if tbey 
f'an (Of, fiovernment to fonxtriic* wori:a for tbeni (h-.t 
will bo ef 11*0 in veari of .Iroupb.t, ih.y may I-> pr<’- 
par.vl to i-xpre-.s tl.eir belief in tk.e pr.svbihtv ..f 
continuous irricr.tion on br.'k rolton •oi!. liot loop 
Ilf ibeir pre'etii pr-attlVe; tiu-rc ore .Tsl.fs'sl acres of 
sihe-i* in tbe di’fric*. and iV.ry tie ms’-lv.-s bare r-v.-r 
irriet'id ti’.are fh.an C.Tt''"* acres, and *.f tl-.at '-’.rufj T 
know from p’''''ranid ea nerii-ps- tba| a lar-.-o iireportosn 
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t)f nafcivo rule and there seems no doubt that the 
number constructed under British ruie has decreased, 
although there are still many sites available. '* Have 
no tanks 'been made by the British Government ? — 
No, with one or two isolated exceptions in rayatwari 
villages. But in the late famines Government made 
many tanks. 

10. Q. In paragraph 13 you suggest that “no en- 
hancement whatever should be made upon land sub- 
stantially improved for a period' of years fixed upon 
a sliding scale.” I understand you to mean that af a 
man, by taking a loan or otherwise, makes a tank or 
well, ho should bo allowed to go on paying exactly 
the same assessment on his land for a certain numner 
of years, whatever, the land has yielded? — I may 
explain that in the settlement you enhance the rate 
of rent and revenue of a village upon certain general 
considerations; if you allow a man’s rent on that 
account to be enhanced, although his land has been 
improved, ho oannot distinguish between the increase 
made in his assessment on general considerations and 
that made in his assessment on account of improve- 
ments. For instance, if land is paying say Be. 1 
per acre, and at settlement it is considered that it 
might be enhanced for rise of prices, etc., to Es. 1-8-0 ; 
if his improvement is estimated at 4 annas, the man’s 
rent is fixed at Es. l-I-O instead of Es. 1-8-0." But 
the rayat does not realize that he has been let off 
4 annas on account of his improvements; ho consi- 
ders that the rent on the land has .been enhanced 
A anna's on account of improvements effected by 
himself. 


11. Q. You think it would be better to give him a 
fixed assessment for la certain number of jjears than 
to give liim a perpetual exemption as is done in 
Bombay and Madras ? — I think so ; in these Provinces 
it would be an unnecessary sacrifice of Government 
revenue to give a perpetual exemption. But I would 
recommend a revision of the rules at present in force 
in these Provinces. In the first place, I would give 
an immediate remission on all lauds submerged by 
works of improvement. In addition I would divide 
• all improvement works into two classes : small works 
and large works; the dividing line might be drawn 
at works involving a capital expenditure of Es. 5b0. 
For small works 1 think that our present rules which 
give an exemption for the next period of settlement 
are sufficiently liberal, and I would not change them 
for exemption for a fixed period of years, as this 
would create a large amount _ of trouble^ for small 
works with re-assessments continually fallmg in and 
necessitating inquiry by District Oflimers. But for 
large w'orks I would be more liberal. If a malguzar 
constructs a large work, I would give him an imme- 
diate remission of one-eighth of the assessment on 
the laud improved; I would give that remission for 
a fixed term of years varying with the ainpunt of the 
- capital expended, provided that the area is limited 
by a certain fixed outlay, say lls. Id per acre. 1 
would give him seven-eighths of the existing jama tor 
a fixed period of - years on wliich no enhancement 
should be made; at the end of that period I am in- 
clined to think it would pay Government to give 
him a perpetual exemption of one-oighth of the re- 
venue then assessable on the land. I'hat one-eighth 
would be loss to Government; but it would be a small 
item j and, on the other hand, there is a strong feeling 
amongst the people, which comes down irom native 
rule, that a particular mark of Government favour 
in the shape of muafi grant of a fraction ot the 
revenue has a great value, and this would be of more 
importance than any loss of revenue that would 
occur. 


16. Q. Is making him a waiandari patel considered 
a compliment? — Yes; he is given watandari rights if 
he makes substantial improvements to a village, founds 
a new village or the like. 

17. Q. Has a malguzar got the right to make a tank 
or bund in his oini land whenever he pleases, or has he 
to go to the Eevenue authorities P— If the land is in 
his- own possession, ho is entitled to do so; but if it 
IS in the possession of a rayat under him, he cannot do 
so without the consent of the tenant. 

18. Q. In any instance is the District Officer called 
in? — The District Officer is only called in in order to 
adjudicate ; if a dispute arises between the tenant and 
malguzar in regard to the taking up of the laud, thcB 
the District Officer can only exercise his executive in- 
fluence to induce either party to come to an agree- 
ment. 

19. Q. In many cases the water that fills a tank 
must be obtained from a catchment basin. As long as 
it comes to his land can the malg-azar utilize the 
water and nob pass it on? — Yes. 

20. Q. I suppose you would say that for large tanks 
it would be better to have them the property of Gov- 
ernment rather than private property? — If they are 
really largo and substantial, I think it is necessary 
that Government should construct and manage them. 

Mr. Muir-Mackenzic. — ^How large, tanks irrigating 
about 100 acres? — No, much larger; the limit wouiu 
not depend so much on the area irrigated by the tanks 
as on the conditions under which the tank could be 
made; if a tank could be made wholly in one man’s 
property and only irrigate that, I think he might 
make and manage a very large tank more profitably 
tlian Government could do it; but if it is in land held 
by several persons, it is better that Government should 
do it. 

The President. — It would not often happen that a 
man would have ground to make a tank which could 
irrigate 600 or 1,000 acres? — Not now; sites have 
been exhausted. 

21. Q. In the case more villages than one would be 
involved in the question? — Yes, and therefore it would 
bo necessary for Government to manage it. 

22. Q. Would you make it .a rule forbidding the 
construction by a private person of tanks to water- 
more than one village? — ^No; if a man is .willing to 
make the tank, I would certainly let him do it ; his 
self-interest w ould be sufficient to make him manage 
it so as to got the greatest profit out of it. 

23. Q. I understand tliat the • ordinary tank has 
deficient waste-w-eirs and is defleionb in many respects? 

— In the Wainganga valley some tanks have masonry 
sluices; in Chhattisgarh I do not know of a single ma- 
sonry sluice, as the tanks aro made more for tlie pur- 
pose of irrigating by percolation and not for direct 
lead upon tho lands, 'i'his is an important fact to re- 
member in connection with zhe statistics showinj; tlio 
number of tanks and the .amount of lands irrigated 
every year. The number of tanks is shown ns fluctu- 
ating from year to year. Our statistics don’t shoiv: 
the total number of tanks in a district, but tlio num- 
ber of tanks actually opened out lor irrigation in lluit 
particular year; in fact, in Clihattisgarli, in the best 
years when tho tanks aro beneficial a smaller 

is shown. 'Ihe same thing happens as reganls la 
area irrigated ; tho land irrigat-id by jiorcofation ^ 
not often returned ns irrigated land at all, s'» , 

year of best rainfall will show the least area 
irrigated crops. 


Mr. F. 
ISly. 
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,F. G. 25. Q. (il/r. Muir-Mfjcken-^ic.y-From Stalemonfc B 
iS'/j;. I gather that you only record as an irrigation rvoll a 

-well from nhich irrigation Tvas done during the yearF 

•—Yes. 

26. Q. (The Presidanl.) ~Ia paragraphs 27 and 23 
you allude to the agricultural value of irrigation in tlio 
Ohhattisgarh country. Mr. Higliam and I h.avo dis- 
cussed this matter and ’.ve spoke of uhe advantages of 
starting as early as possible large reservoirs ; it Seems 
there are some excellently -worked out projects in 
these Provinces. In. what part of the country do 
you think it would be best to start construction P 
in Wainganga or Chhatti'sgarh ? — The most important 
from a Government point of view would be Chbattis- 
garh, because it is not such a fully irrigated tract; it 
cannot stand famine as well as the Wainganga valley, 
and there are more Important problems to solve there 
in connection lyith irrigation. There i's one difficult 
question regarding which I have expressed an opinion 
in paragraph 26. In Chhattisgarli the whole of the 
rice at present grown is broadcast; we have to learn 
whether the reason is any inherent defect in the soil 
or whether it is purely and simply a question of the 
supply of water and energy on the part of the culti- 
vators. There is one broad fact brought out by Mr. 
Fuller, which .shows that the whole of the transplanted 
rice country in the Central Pro-vinces is soil of crystal- 
line formation and the whole of the broadcasted 
is sand-stone soil. Whether this accounts for the dif- 
ference of practice has yet to be proved. 

27. Q. Do you know any particular projects in 
Chhattisgarli to which you would give prominence P — 
No, I have not seen any of the projects. 

28. Q. Would the Banitek project be a good work 
in your' opinion P — I don’t know the country at all well, 
but I believe the black soil is upon a bed of- laterito 
which is extremely porous ; there seems no primd fade 
reason why irrigation should not be successful. 

29. Q. It seems from the technical side to present 
great advantages? — It is on the border line of rice 
cultivation; it is possible if irrigation was given there, 
that the rice cultivation of Bhandara would extend its 
limits into that country. 

30. Q. Supposing Government created a new reser- 
voir or tank and charged simply a water-rate per acre 
to every person who took water, 1 suppose there 
would be no question about their right to do that? — 

I think not. 

31. <3- It might probably be easy to arrange with 
malguzars or owners of small tanks to supply water to 
their tanks at a . certain rate? — Yes. Under Mr. 
Harriott's scheme, in which ho propose 'co form Gov- 
ernment works to fill small tanks, there will be some 
difficulty in deciding how Gerevnmont is to obtain 
payment for the water that is given to the tanks; the 
only way in which Government can recoup itself 
for the expense is by fixing a lump rate of so many 
rupees for filling the tank and leaving the distribu- 
tion and management 'co the owner of the tank. 

' 32. Q. And leaving it to the option of the owner of: 

the tank to buy the watai or not? — Yes. 

33. Q. You say at the end of paragraph 30 : “ It 

would seem that in Chhattisgarli a water-rate of Re. I 
per acre may safely bo estimated at the commeilcement 
which may be raised to Rs. 1-8-0 and then to Rs. 2." 
We have discussed elsewhere fhe expediency of start- 
ing with low'water-rates, and I think the feeling has 
been to fix full rates at once and make remissions for 
a certain number of years; would you agree to that? 
— I should like to know wliethor your question applies 
to water-rates at so much per ncie or to a fixed rale • 
year after year in addition to the assessment. 

31. Q. The question arose chiefly in connection with 
water-rates in Northern India. 'That rate, I under- 
stand, would bo optional ; that is, it is only charged if 
the cultivator takes waterP-Hcrc I propose to have a 
fixed rate —a wet rate assessment which the cultivator 
would have to pay, whether ho took water or not. 

Mr. Muir-Machaizic . — You don’t think there would 
be any difficulty in recovering water-rates under the 
existing law? — No; please see paragraph 30 of my 
memorandum. 

The Vrcsidciil . — You say in paragraph 31 that the 
cultiv.atiou of sugarcane has docrcasod; i.s that 
generally the case.® — Yes, throughout the Province. 

35, Q. Why is that; it is a very valuable crop? — 
There are many reasons; the Province is being opened 
up hv railivavs ami there is the competition of iiii- 
portesl qur from the North-Western Provinces and 
■ elsewhere, where it is made cheaper than in three Pro- 
viucos. Then sugarcane cultivation is expensive and 


can only bo taken up by a substantial man; perhapt 
the famine may have made it unpopular on that 
account. Cane requires also a good deal of wood and 
other forest material for fencing, etc., which perhaps 
people don’t got as cheaply as they did in the old 
days. 

36. Q. Yoii allude in- paragraph 38 to the Nerbudda 
v'alley; this is a tract, that suffered terribly in the 
famine? — ^It suffered very severely, tut not as severely 
as other parts; Ho.suangabad lias an extremely bad 
record. 

37. Q. The conohisinn you have come to is that, ns 
far as irrigation is concerned, nothing can be done 
there to help the situation? — I would not express 
myself so decidedly; irrigation in that tract should at 
present be confined, if it is started, to experimental 
measures — to see if the soil is suitable and whgtbor 
it will take water continuously. 

38. Q. There is another point on which I don’t 
think wo have got anything like satisfactory informa- 
tion; that is whether the lie of the country -would 
adroit of irrigation?— It is a rolling country nhd the 
rivers are very deep. 

39. Q. Mr. Harriott’s map shoirs a certain amount 
of rice cultivation above Hoshangabad? — Yes; along 
the bank of the Tawa river, there is some inferior 
broadcasted rice cultivation; it is merely a catch 
crop. 

40. Q. In paragraph 39, referring to the Nimar 
district, you say — “I am not in favour of tlio con- 
struction of wells by Government, for 'the people can 
themselves constnicl tliem at less cost; but I would 
give Government assistance in -the sbnpo of export 
advice for the selection of unsuitable sites,- trial bor- 
ing, and the use of boring tools.” Is tlioro much 
scope for the extension^ of well-irrigation tliroiighout 
the Province generally f— I don’t 'fch.ink so, but there 
are some tracts in the Province where primd fade it 
seems that well-irrigation might profitably bo carried 
on to a much larger extent than it is at present. 
Nimar is perhaps the most hopeful of the lot. 

41. Q. Do the people take kindly to wells?— ^lu 
Nimar they do. In the Nitaar district there are 
14,000 acres of well-irrigated band, which is much 
more than in any other part of the provinen ; out of a 
total of 24,000 acres under wheat, 10,000 acres aiu 
irrigated Irom wells. 

Mr. Mvir-Machc'nzic . — ^Not in black soil? — ^Yes, it 
is almost entirely black soil in tlio Nimar district, 
but not rich black r-oil .... 

Mr. Craddodc . — Is it not the case that in Nimar 
black soil will not proil’.ice wheat without irrigation? 

— ^Y'es, almost entirely. 

42. Q. (The President .) — If tbo Deputy Commis- 
sioner of Nimar was anthorixod to giro freely /nl, -a ri 
grants, would there he a rush for them? — I think so 
and a considornblo extension of wells; in Nimar tho 
cultivators nro nion of good moans and of distinctly 
good character who would bo prepared to improve 
their lands and who would have tho energy to lako 
advantage of wells if tlicy wore made. 

43. Q. Wo have been met by the difficulty l^'ot the 
district officers have not tho timo to attend to giving 
advances, and it has boon recommended that there 
should bo a special ostnblisbmciit for llio piirposo. 
Would you advocate that? — In cases wliorq tlii'fo 
seems a probability of a largo number of applications 
being received, I think it woidd bo worth while to pill 
«n officer on special duty to ciicoiirago them and to 
deal with applications on tbo spot so ns to get rid 
of a coiisidorablo .amount of delay o’hicli does occur, 
our present stag having to do tbo work in addition 
to tlicir own duties. 

44. Q. All things considered, from -.ronr kiioivlcdgo 
of these Provincoi, wlmt incasuros do yon tbiiik aliould 
be taken to protect them from nnotlior fnmino?— 
Exlonsiou of irrigatioii, more particularly in the rieo 
tracts, both by Govorninont construction of J.irgo 
works and by tho oncourngoiiiuiit of the coiistrnclion 
of .small works by tho people therasolves. 

45. Q. What is required for the hlnol: cotton r.'il 
tracts? Could anything ho done there? 'Ihey EUff.''red 
liyss from fnmino than the rret of tho tracts per- 
Jinps. In Nagpur and Wardim I very much donijt 
wliother irrigation is possible and J don't tlinik 
there is any other altoniative that can be («t-6t«'"tr.i; 
in the northern part of tlio Province the qucMon of 
irrigation is perhaps more an open one, but eroa 
putting that aside 'tliore is (bo possibib'fy of e.stcnuing 
tbo system of blinding wheat fields. 3fiat is a ;iure- 
tion on which it is difficult to give a d.-rinile ansuer 
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but tlioro is tlie broad fact that at present tbe system 
of bunding wheat fields exists in three or four separate 
parts of the Province ; it is marked out by well-defined 
limits, inside which you will find the majority of the 
fields bunded and outsidi! none ; why the system is not 
universal it is difficult to say. Jlr. H.rrriott says it 
has extended in the Saugor district and also in Hosh- 
augabad; my own belief based on my experience about 
six years ago and on .what I have heard froni the 
people , since, is that the amount of bunding Hosh- 
angabad is practically nothing, I think you might 
count the number of bunded fields on the fingers of both 
han^. Whether lit is possible to extend it profitably 
it is difficult to decide. Past practice would seem 
to say no. There is a distinct difference in the soils 
in the areas where bunds exist and where they don’t 
exist; in the bunded fields the soil is distinctly more 
tenacious and of a more sticky nature, and holds well 
in Minds ; in the unbunded parts the soil is friable 
and the bunds won’t stand. Amalguzar in Nagpur 
tried it outside the bunded area, hut failed .gs the 
bund would not stand. Mr. Harriott thinks that 
where bunding is profitably carried out, it uould bo 
profitable to have irrigation. I am not sure that this 
is a sound conclusion, for bunding ns very much more 
than irrigation ; it amounts to flooding the field prac- 
tically through the whole of the rains; it therefore 
largely aids the disintegration of the soil and increase? 
fertility without ploughing; it does away with the ne- 
cessity for all monsoon preparation of the land ; it kills 
the weeds and the land us ready for the crop without 
any previous preparation at all ; the field gets all the 
nitrogen brought down by the rainfall. The only con- 
clusion in favour of irrigation that you can draw 
from the analogy of the bunded system is that it is an 
advantage to have a wet seed bed in October to put 
your wheat in. In handed fields there is more lia- 
bility to rust in damp years than in unbunded fields, 

46. Q. As regards wells, would you advocate their 
extension? — ^Wells in the Nerbitdda valley except in 
Nimar are very deep ; the soil is such that the well 
must be made paliba at considerable cost. I am not 
very sanguine -that there will be much extension in 
that trart. 

47. Q. What about Saugor and Damoh? — I know 
very little about those paits. 

48. Q. (Mr. Iligliam-.) — ^You say in paragraph 13 — 
“ The terms might bo made more liberal for large 
uorks.” Is there any difficulty in the case of fairly 
large works in obtaining the consent of all the persons 
concerned, supposing the work was for more than 
one village? — Yes, for large works that extend over 
more than one village, it would be difficult to get them 
to combine. 

49. Q. Do you think that any kind of legislation 
is necessary or desirable to overcome that difficulty? 
— ^I would legislate to permit the accfuisition of liuid 
by private persons for the construction of an irrigation 
work that was appromd by Government. 

50. Q. Would that be a special Act or would it be 
an amendment of the present Act? — It would either 
be an amendment of the Land Acquisition Act or a 
clause in any special Irrigation Act that might be 
passed for this Province. 

61. Q. I suppose there would be some charges for 
the use of water to cover maintenance and repairs, 
etc. ? — ^I don’t think it would be advisable for Gov- 
ernment to legislate to enforce payment to owners of 
I’rivate works of water-rates; at present it is managed 
by the owner of a tank in .accordance with village 
custom, which he is obliged to respect. 'There are 
not many complaints about difficulties in regard to 
management. 

62. Q. Then it is only necessary to take power for 
acquiring land? — ^Yes; for the construction of tanks 
and for water channels which it would be necessary 
to make. 

63. Q. I suppose it would only be necessary to ac- 
quire the right to occupy these lands and not expro- 
private the owners. Under the Land Acquisition Act 
you have to transfer the title? — Perhaps the people 
might like it better if you acquire only the right of 
occup.'iucy. 

64. Q. In the Punjab when land is t.aken up for a 
water-course merely the right-of-way is acquired 
through the land, fer which compensation is paid, 
if the water-course is not used for 3 years the right 

■ lapses and the* land reverts to tho owner? — I think 
that arrangement would be quite sufficient in this 
Province. 

65. Q. With reference to the proposals in paragraph 
13, to give exemption for a aeries of yeai-s fiom increase 


of revenue, w’hat wdll happen if works are not kept in 
an efficient state of rep.air? —'There should be a con- 
dition attaching to the exemption that if a work fails, 
owing to want of repair or any other reason, exemp- 
tion shall immediately cease. 

66. Q. It seems to me that in these parts when 
you have a succession of good years, these means of 
irrigation are apt to fall into disuse?— I don’t tiiimr 
that is the case. I liavo never Irnown a case where 
a tank has been allowed to go into disrepair, because 
it is not used for purposes or irrigation in good years ; 
if it has gone out of repr-.ir it is owing to its not 
being useful, or it has failed in the object for which 
it was made or perhaps tho owner has become im- 
poverished and unable to meet the largo expense re- 
quired for keeping it up. As a matter of fact, most 
tanks in these Provinces are used every year for irri- 
gation to the fullest extent possible. 'The fliidoiia- 
tions shown iij. tho statistics are due not wholly to 
actual fluctuation in the areas irrigated, but to our 
method of records in the matter of percolation. 


57. Q. What is the limit for wdiich you may expect 
private owners to make tanks; would they work iip 
to 600 acres? — Probaoly 5li0 is an outside Emit. 

68. Q. For anything beyond that it would be good 
for Government to make the tank ? — Yes, particularly 
if the area extended over more than one village. 
'There are very few^ places in this Province in which it 
would bo possible lo make a new tank that would 
irrigate' 50U acres in any single mau’s property. " 

59. Q. 'The difficulties you refer to in paragraph 
16 I suppose would be almost entirely met by the legis- 
works that are capable of being constructed by ulio 
lation you have just referred tor— Yes, for irrigation 
people and .are more or less confined to the property 
of a single owner; but that would not meet the case 
of large irrigation tanks, which Government must 
step in and make. 

60. Q. In paragraph 30 you say— “I know of no legal 
power which the Central Provinces possesses tor 
imposing a water-rate without first obtaining- tbe 
consent of the cultivators. ; There is nothing to pre- 
vent a water-rate being imposed under the North- 
ern India Canals Act (VlII of 1873), wdiich applies to 
the Central Provincss '■'--Under that Act you can "only 
impose a water-rate for lands that are actually riri- 
gated. 

61. Q. The original idea was to impose in addition 
to that a compulsory insurance rate to be paid for laJI 
lands irrigable by tlie works. The Secretary of State 
refused to sanction a compulsory rate. You can only 
now charge a water-rate on land actually irrigated m 
any year. 'There is nothing in the Act S-aynig that 
water-rate can be charged only with the consent "of the 
owner, but there is no difficulty in NoTcliern Ipdia. 
A man cannot get water on his field without some 
action of his own. In Bengal no cjjarge can be made 
for water unless you have an application in writing 
^forehand. .Since that Act applies to the Central 
1 rovinces it would be possible for you to introduce 
a water-rate omitting tho wet-rate that you are now 
contemplating ? — ^Yes. 


62. Q. Toil could impose certain water-rates with- 
out asking for anybody’s consent by a notification of 
tlie Bocal Administration; not the fixed rate you con- 
template, but could you not compound for a fixed 
rate on a lower scale?— I think that could bo done. 


6o. Q. If they declined .to compound 
force the higher rate.!’ — ^Yes. 


you could 


en- 


64. Q. Do you think they would generally prefer 
to compound or stick out.?— 'They would prefer to 
compound. 


Tw ,7’ eet over the difficulty ?— Tin 
diuiciilty that would occur is that in Government mak- 
iiig Kb number of tanks "wliicli arc comparatively smal 
iirigatiqn works, they are to charge a rate on tin 
area irngated each year, the expense of ostablishmen 
would be very high. 

66. Q. I agree that the other System is better. . i 
suppose it would bo quite possible to amend that Acl 
so as to empower the iev}- of a water-rate of tho kinc 
contemplated by you ?— I think so. 


. P- That course was objected to by the Secre- 
tary of State in Northern India, but that was because 
there was no restriction ; in tins case you only take 
power to impose a rate on a defined area to which you 
would practically guarantee protection? — ^Yes 

68. Q. I don’t see why you require to enter into 
an agreement with cultivators.? — Not if wo have legal 
power outside tho agreement. 


Mr. F. C 
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Mr. F. G. same paragraph you say — “It would 

Sly. ' that in Chhattisgarh a wator-rate of Re. 1 per 

acre may safely be estimated at the commencement, 

winch may be raised to Rs. 1-8-0 and then to Rs. 2.’’ 
IVould you in that case sot forth that you intended 
to ivork up to Rs. 2 f — ^Yes. , 

70. Q. It seems to mo that the allowance for col- 
lecting the water-rate of 2 annas in the rupee is ex- 
tremely high ? — It is the ordinary rate ot allowance 
given to the malguzar in these Provinces for tlie 
collection on behalf of Government of dues payable 
by persons other than himself in his village. 

71. Q. In Northern India we allow the heads of 
villages 3 per cent, and many people have thougiin 
that too higli.P — 1 suppose much depends on the 
amount of the assessment. 

Mr. Majaratna MuHaliar. — In Madras we allow 10 
per cent. 

72. Q. (.1/r. Iligham.) — ^From your remarks I infer 
that you are not in favour al the Ramtek project 
being taken in hand ? — i. am in iavour of its heilig 
taken in hand as an experimental measure to see tue 
value of irrigation in black soil, on condition that the 
money applied to it is not witndrawn irom more cer- 
tain and more favourable schemes in the rice country. 
If the Government of India are prepared to provide 
funds outside their ordinary grant lor the Itamiex 
sclieme, it would be very advisable to take it up; if 
it means the postponement of other works in the rice 
countiy, I would not advocate it. 

73. Q. There would be no difficulty in nrovidings 
money if the work is likely to pay as well as is antici- 
pated in Mr. Harriott’s notef Do you think that 
estimate too sanguine P — 1 have never seen the -esti- 
mate. 

74. Q. Speaking of irrigation works in the Ner- 
budda district you would only propose irrigation 
works there as an experimental measure in black soil. 
There must be places in which a permanent supply of 
water is lavailable; it is a question wliether a certain 
area might not bo put under irrigation by means of 
steam pimips or lift, thus avoiding the heavy capital 
expenditure. 'The objection to a pump is that it 
involves heavy annual charges, but that expenditure 
would vaiy with the demand for water; if there was 

Lj. no demand the pumps could be utilized elsewhere; 
^ another point is that when water has to bo pumped 
extreme care is taken to secure economical distnbu- 
' tion. Thus if sites were suitable pumping installa- 
■ 31 . q '. it might probably bo (int. «« w 

tween your return rainfall in the driest year 

triot of Juhbulpore. iho rainfall u 

is put by„Mr. not"a:K^o take out the 


^tear-I ar'rcturns for the t,™ . 

flmine'years^ My Statement does not protend to 

show the driest year of ramfall. i ii T fnul 

7B 0 In the statistics of tanks and udis I uu" 
10 . V. -in "T , , , wells is fairly continuous all 

the increase of durable wells^is^ correct or aro tliey 

tho way through; S 0 Vo- well is ro- 

vitiated hko dw tok sU t has. been used 

fo^'^irrigation'innhat year; tU-o S 

clearly fhat .y^^T - Tro old ^ o^r 

pur- 


78. Q. Do you think the country is as fully deve- 
loped m Ohliattisgarh as in Nerbudda ?— No. 

ifi. <3- Is there not a large area of cultivable waste 
in the Province P— No; the limit of jirolitablo culti- 
vation has been reached in the majority of tlio 
districts. 

80. Q. Do you not think that the backwardness of 
the Province generally is due to the fact that there 
has been so much land for the people to get that there 
has been no jiressure on it P— Yes; I would like to 
qualify the statement made in tho hfth .paragraph of 
my note that there lias been no obstacle to tho ex- 
tension of irrigation arising from sparsity of popula- 
tion. I think in the past it has been a distinct ob- 
stucle to irrigation. AV^ith an increase of population 
the cultivator must either extend Jiis holding or culti- 
vate more intensively. Until recent' years there has 
been sufficient land for him to extend his cultivation 
without, going in for more intensive cultivation. I 
think this still applies to the plateau districts and 
the wider parts of the Province, but not now to the 
more fully populated rice tracts. In the Wainganga 
/•alloy and in Cbliattisgarli tho pressure of population 
on tho land has been sufficient fo induce the people to 
take up all methods of profitable irrigation within 
their means. 

81. Q. How long has this condition obtained on tlio 
Wainganga and its Cliattisgarh ■’—Within a period 
of, say, 15 years. 

82. Q. The pressure is only just bogiimiugP — ^Yes, 
and the pressure has been made more acute by the 
long series of bad seasons that have followed.. A , 
man may have a holding of 10 to 20 acres which sup- 
ported him in former times, but it will not do so in 
bad years and he is consequently much more keen on 
irrigation at -the present time tliim over before. 
There is a distinct feeling among the people that it 
is now necessary to go in for more irrigation than 
formerly. 

83. Q. Your view ns regards tho best protective 
measures in these tracts is the construction of large 
works by Government with an assured storage sup- 
ply ? — ^Yes. 

84. (). In tho next place, you would encourage tfio 
digging of smaller tanks ? — Yes. 

81. Q, Would not all those tanks fall in a year of 
drought? — ^Not all; it would bo possible to got a cer- 
tain nimibor of tanks that would carry tlirougli a 
year of drought, and if they failed there aro years of 
comparative drought in which it makes all the differ- 
ence between a famine and a fair crop. 

86. Q. Would 1800-97 bo an example of such a 
■vnar lyas more than a I-^^-i'p-of comparative 

. bJask soUjilC-- year tl.o^^ristiii?; tunks /Jid 
enormous benefit and savdcl'ff-Xl’cat deal of crop'tlint 
would have been lost. ,. . . ru 1 

87 0 Did they causo less need for relief in Ghlial- 

tisgarh ’than in other divisions?-! eaiinot say, 1 

was not hero, but it is on record that they did. 

88 0 Mr. Craddock.— 'fhey required vciy 

less reUof in Chhattisgarh in 1806-07 ts compaied 
with 1899-1900. In tho Wainganga valley th^ vns 
nnclic.-illv no relief required 111 1890-0/ , it « as eon 
Sued to the non-tank portion in Rahighat.and Rhan- 
dara P-^ln Chhattisgarh tank irrigation ^ ‘i 

rant but I lieard Irom tho Sottlcmciit Officer that 
rhor’ovorSherhad tanks it made all tho differenco. 

Mr. Mufr-il/ackcnz/C.-Gonornlly all 
vinco in 1899-1900 these tanks irrigated a aerj small 


area? — Yes. 



‘of irri^4ion the firuros vould not show. 


now 

sions 

igonioi 


that tlio increasu that some eli- 
sions. Would jmu to the extension of wells 

r;;irChLTttarl%!^R might bo Vhilo to 

rncourace the construction ot wells in Chli 
for the irrig.atibn of crops other tliaii ricc. 

• 77 0 Is the small amount of well '*'*''6'‘bion in 

those traa^^s duo to hacknard^^^^^^^^^ 
prise on tbo part of too p 1 conclusion; if 

can put that lom ara ,-,,ila„ccs of the more cn- 


of tho"gr;'^st valtio in a year which just falls short 

of tbat. - 

Of) 0 AA^ouId it not bo bettor to trust to wells from 
a nrotVet VO point of view? Would they not hold 
water in tho worst yoar?-WeU irr gutioii. in thc-o 
Rrovinccs for rice cultivation is -a'a'apt impr.ichi> 
able- the present agricultural practice in ^ 

Vinces shows that^voll irrigation for ricc i-s not 

carried out at all. . . , i i 

01 O The Keiiornl rule is ilu\t tlicir tanks bn 
homi-fuilP-^Himn in years when tanks l-avo not been 
full they never resorted to wells. 

02 G. Their tanks have ahvn.ys been f“'l, exeq t m 
1899-IMO, wlicn they proved a broken reed, did 
year stimulate lliem to uso wells r—Ro. 

03. Q. The experience of one wnj 
ciont to leach them a 

of well irrigation for ricc is cxlrcmolj small- 
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94. Q. Just over the herder, in Hyderabad, there 
ia a great deal of rice irrigation from wells? — It 
would bo necessary to find out the conditions prevail- 
ing there. The crops may be heavier and more valu- 
able; there may be much less depth of water. 

95. Q. If you say that the depth of water is too 
great or that the wells give out I can understand it, 
but they seem to hold water when tanks do not, and 
so I do nob understand the despondent vienv you 
take? — ^I have not examined the statistics very well, 
but I think you will find that the depth of water 
in Chhattisgarh is pretty considerable. 

' 90. Q. Is there any reli.able information ah to the 
depth of subsoil water in the different parts of the 
Province? — I don’t think so. 

97. Q. Would it bo worth while to have a syste- 
matic examination made? — ^I think it would be very 
pseful. 

98. Q. If .it were found that watetr was available 
for large tracts of Chhattisgarh within easy reach 
of the surface, would you take an equally despondent 
view as to well irrigation? — ^I am inclined to think 

I would. I think it would be impossible to induce 
the people to lift water for rice. 

99. 0. In Chhattisgarh would the people not bo 
inclined to make wells in the area outside tanks." — 
They have not done so in the past. 

100. Q. Would you not like to see wells under the 
ayal;ai of tanks, so that when tanks fail they might 
give one or two waterings and thus save the crops 
at the end of the year ? — ^I .am not sure that a well 
underneath a tank would hold very much water. In 
connection with this question, I may point out that 
in certain rice districts, more particularly in Sam- 
balpur, well irrigation is nob unknown; it is prac- 
tised for sugarcane cultivation as far as I remember. 

101. .Q. Only for sugarcane and not for rice? — 
Yes. They use it for sugarcane cultivation, which 
pays them. But they do not use it for rice. If it 
wore profitable why don’t they use it? 

102. Q. It may be possible that it has not occur- 
red to them. In Madras there are thousands of 
wells under tanks for 'this very purpose ? — 1 do not 
know the conditions under which well irrigation is 
used for rice in Madras. I should imagine that it is 
a very much better kind of cultivation than the rice 
in the Central Provinces, which, perhaps, may account 
for iia being profitable to raise water from wells. 

103. Q. Bo you think, judging from the ratets in 
Madras, it is possible that the outturn here may be 
such as to make it profitable to use wells ? — ^I doubt 
if it would be possible. 

101. 0. Is the rice under tanks transplanted? — ^Ii> 
the Wainganga valley the whole of it is transplanted. 

105. Q. In Chhattisgarh? — Only about 6 per cent. 

Jlfr. Sajarat'na Mudaliar . — ^It is precisely the same 
system that is followed there and it is in reference 
to such crops that well irrigation applies. 

Jl/r. Muir-Mackenzie , — Suppose you had a few thou- 
sands of rupees placed at your command, would you 
not be inclined to encourage these experiments? — I 
will be quite pleased to do it. If it is practised in 
other parts successfully, we ought to try and see if it 
cannot be done here. . 

100. Q. Have you had any work in the distribution 
of takavi ? — Not for many years. 

107. Q. From your St.atement E, I should gather that 
the amoun't of iakav! that is nenorallv distributed in 
this Province is decidedly small. The largest .amount 
given for land improvement is in the year 189R-97 
when it was 21 lakhs. In some of our Bombay dis- 
tricts oven before the famine wo gave out as much as 

II lakhs a year. 

The President . — In one district? 

jlfr. hhiir-^tnchenzie. — Yes, in the Carnatic dis- 
trict. In one district in a division we g.ave Rs. 2.5,000 
a year. Even if there had been no Irrigation Com- 
mission, wo hoped to have increased the amount. 
Don’t you think there is room for large extension? — 
Yes. 

108. Q. Bo you think that if you had a larger 
amount at your command more could bo distributed? 
— ^Yes. 

109. Q. Has there ever been any shortage of 
allotment? Have you over been unable to obtain the 
full allotment? — As I understand the position of this 
Province, tho whole of the money av.ailablo in the 
shape of loans in recent years has been given — ^it is 
more profitably spout — in seed loans to cultivators. 


110. Q. That is in famine years? — Every year 
during the fast 4 or 6 years. 

111. Q. You can’t speak of the time before that? — 
I cannot, 

112. Q. Can you tell me whether the practice of 
embanking wheat fields has been extending or eon- 
tracting in_ recent .years? — I believe Mr. Harriott says 
that there is a tendency to extend it in Saugor. That 
is the only part that I know where it has been ex- 
tended. 

113. Q. You don’t think that if money were liberal- 
ly ]>Iaced at your disposal, it would be considerably ex- 
tended? — It is very doubtful whether it could be 
considerably extended. One is not sure of the con- 
ditions suitable for embankment. 

114. Q. If you had larger sums placed at your dis- 
posal for tahavi, how would you spend it; would you 
spend it almost all on tanks ? — ^I would spend it, firstly, 
on tanks and, 'secondly, on bunding wheat fields in 
tracts where it is at present successfully carried 
out. 

115. Q. On wells? — Yes, particularly in Nimar. 

116. Q. Are there any other districts, in which it 
can be done successfully? — Wells might be possible 
and advances for wells might be given in some of tbe 

. plateau districts, more particularly in Betul, which 
has a certain amount of well irrigation. 

117. Q. You say that if exemption of improvements 
from taxation were allowed, of improvements only, 
people would not generally understand its effects. 
Mr. Chitnavis said yesterday that people were bevin- 
ping to compare the a.ssessments of different holdings 
and they were beginning to understand a good deal 
.about it. Do you think there I's any truth in that? — 
It may be possibly true so far as the more intelligent 
and larger landowners are concerned. 

118. 0. A malguzar would at any rate understand 
it? — Some might. 

119. Q. Not the generality? — ^Tbe generality would 
not. Not one in a thousand would understand it. 

120. Q. How much of your advance's is given for 
land improvement? — A very small percentage. 

121. (?. Bo you think that any misapprehension of 
the system stands in tbe wav of your giving advances. 
You don’t think that there is anv special difficulty in 
making advances to 'tenants? — No. 

122. Q. The .amount that is given to different classes 
of holders is limited by rules. For instance, to an 
ordinary tenant you do not give more than three times 
tbe rent.P — I do not think that is quite a correct state- 
ment. The rule provides that the amount of loan 
must bo covered by the v.alue of the interest in the 
land possessed cither by the person npplvinn' for the 
loan or by persons who have given security for him. 

123. Q. Tlien it would be possible to give him m^oro 
than a certain multiple? — Tbe question of multiple 
occurs only in a case where the person anplyino' for 
the loan has himself no interest in the land to offer it 
ns security, but offers as collateral security the lands 
of other tenants. 

jlfr. Craddock . — The rule is: “Wlien the_ person 
making tbe applications for the lo.ans has no interest 
in land to offer as security, a loan may be made on the 
joint personal' spouritv of not less than three occu- 
pancy tenants. Provided that the total amount of 
any loan made under this rule shall not, -without the 
s.anction of the Commissioner, exceed three times the 
total annual rental paid by such tenants on their 
land held in occupaney right. For loans made under 
this rule a bond in. Form E shall bo taken from the 
persons gl'ring security.” 

Mr. liliiir-Mackenzie . — One of the reasons for the 
delay in the disposal of appHc.ations is the necessity 
for inquiring as to security? — Yes. 

124. 0- That is the principal reason you think? — 
There are two reasons of equal importance^ first, tho 
inquiry into the security: second, the^inquiry into the 
necessity for, and the value of, the improvement. 

125. Q. Do you think it is necessary to inquire into 
the value of the improvement, if yon know that tbe 
man is going to spend tho money for the purpose for 
which it is given? — ^Not as largely as it is done at 
present. As far as I know, the present custom is ; 
papers are sent to subordinate revenue officials who 
have to go to the Spot and personally inquire whether 
tho improvement is an advisable one and whether tho 
man is likely to spend tho money for tho purpose for 
which it is given and wh'other tho feenritv that he 
gives is sufficient. As far as I Icnow, practically there 
IS a local inquiry in tho village. 
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128. Q. Under your plan for oiomption of improve- 
ments, which you stated in answer to tho President, 
and in which you said that you would have more liber- 
al terms given for largo works, you draw tho line at 
p orks costing Us, 600. If that ho carried out, I am 

afraid wells would practically escape exemption.'’ 

iJioy would escape exemption under tho more liberal 
rules recommended by mo for largo works, hut would 
bo exempted as small works under the existing rules. 

127. Q. Don’t you think that it is worth while to 
pTotect wells by exemptions?— The pre.sonn terms are 
not illiberal, and I do not Imow that they aro not 
'fiviiuoient. 

123. Q. What you aro anxious to do is to got small 

peoplo to dig wells as protection against famine? 

Tjio nuostion does nob enter into tho case of a man dig- 
ging a well as much as tho ease in which a man digs 
a tank, because tho man that makes a well makes it 
purely for tho bonofit of his own land from which ho 
expects direct profit from ncreased cultii-ation under 
that well; but a man who makes a tank makes it, 
generally speaking, not only for tho purposes cf irri- 
gating his oivn land, but also for irrig.ating the land 
of his tenants or of other people. He does not get 
such a largo return from his tank work as that which 
tho other man would got from his well, 

129. Q. Does he nob dig tho tank in expectation of 
increased rents? — ^Ho docs got increased rents, but 
that is a very small share of tho increased produce 
that results from irrigation. 

130. Q. Is there any ehanco of making a tank if 
there is no chance of getting a fair return? — I think 
that a majority of the tanks in tho Central Provinces 
have been made quite as much from motives of charib 
and pressure of public opinion as for material profit. 

131. Q. That is the ground on which you would 
hope for considerable extension in future — -charity? 
— Now- 0 -d.ays tho benefits of irrigation from tanks aro 
very much better appreciated than they were formerly. 
The motive of charity is one of tho reasons why I 
thought that there would be a charm in turning all 
of them into muafi-dars, as it would appeal to the 
religious element rather than the element of gain. 

132. Q. Another reason that you gave for not ex- 
tending this exemption to n smaller class of improve- 
ments, was that a great deal of trouble would lie en- 
tailed in the matter of making settlements. _ I do not 
((Uito understand what trouble would arise? — In ai 
particular district that comes under settlement, tho 
Sottlement Officer has to fix tho lental value of tho 
land. If there is an exemption for a period of yean 
the rental value has to the altered at the end of that 
period, so that the Deputy Commissioner would con- 
tinually have to deal wdth cases in which the cxemntiou 
period has expired and in which it is ncccssaiy to 
give notice to people and inform them that the rent 
has gone up. 

133. <?.■ There is that same sort of trouble in any- 
thing that you give exemntion for at the end of the 
next settlement? — No. Tliat works automatically at 
each settlement. When a new settlement is made the 
Settlement Officer settles it straight away. Suppose 
there is a small holding 'ihe rental value of which is 
Ks. 10, but on account of iraprovcmoiit it is fixed 
at Es. 8 for a period of 6 years after tho fixation. At 
the end of those 6 years, the Deputy Commissioner 
will have to get the register of these exemptions and 
serve notice to the party concerned that his rent has 
now been increased from Its. 8 to 10. If these cases 
become numerous, they cause a great deal of troubje. 
Directly you go in for fixed periods cf years, which 
keep continually varying, you wll have cases conti- 
nually cropping up, from year to year, of exemptions 
running out and full assessments being duo. 

134. Q. How the thing is wprkod in tho Punjah is 
that they do not give exemption as you piopose, but 
they exempt them from enhancement for a fixed period 
which might terminate at the next settlement. Do 
you think such a thing is n-orkahle? Do you think 
that mere trouble sliould prevent you from giving 
them exemption, if the grant of such exemption would 
induce them to make improvements? — I do not thmk 
that mere trouble would be a sufficient reason. That 
is only a subsidiary reason; my main reason is that 
tho present rules aro quite liberal enough for small 
works and the period of exemption granted under the 
present rules is quite a sufficient recognition, and is 

_■!. vmrt 


■not an insufficient motive for one to undertake them. 
But in a case where a man has to make large works 
and Incur a de.al of expenditure, not for his own im- 
mediate benefit, I think ho is deterred by the question 
of assessmenij. 


135. <3. I see that in those late years, the number 
of /.■uc/ic/ia or Mn-diirablo wells has contributed a good 
deal to irrjgaUon. IWiero these wells made in fairly 
large iiuinbeK m coiisetiueiice of famine with the 
hopes of having a catch crop or fodder crop.?— I can- 
not say. I was not Jiero during tho famine As far 
as 1 know there was no p.urticular tract in tho Tro- 
vmco in which there was any extraordinary exten- 
sion of well irrigation during tho famine. My own 
personal cxperionco after the f amino goes to show that 
small numbers of wells were made throughout all. the 
clistncts rather than there being a special impetus 
given to tiieir construction in any particular tract. 

130. 0 Tt bas been brought out, I think, that .in 
practice tho period of repayment for iakavi seldom 
exceeds 15 years. Do you think that state of things 
ought to bo altered and the period of repayment 
should generally ho made as nearly equal as possiWo 
to the full period of 35 years?— In particular cases 
I think the tiiscrofciDn given by the rules might bo 
more liberally worked, bub I do not think that there 
Will bo any largo advantage arising from a general 
leiigtheniug of tho time. 

137. <?, Don’t you think that people would be more 
ready to take loans if they aro permitted to repay 
them in a longer period?— No, except for large lo.ans 
for largo works. Tho genor.il wish of tho cultivator 
is to try and repay the loan in as short a period as ho 
can. 

138. Q. Mr. Chitnovis and a, malguzar, whom wo 
heard, favoured long periods? — I have not heard much 
complaint from tenants about tho period. 

139. Q. 'With rcforonce to the obstacles to extension 
of irrigation mentioned in paragraph IG, you don’t 
nicntion tho obstacle that is mot with elsowbero; that 
is, people lower down an irrigation system objecting 
to tbo allocation of water to'tbo people above them 
without even the ground that th.eir cwn supply is dimi' 
nished, but simply on the dog-in-the-manger ^stem 
and on tho ground Uiat the only peoplo that have a 
right to tho water aro themselves, and no outsider 
has any right to receive it. Is there any such obstruc- 
tion occurring? — It doss. I hare board of it, but not 
in numerous cases. In Chbattisgarh, more particularly 
where tho “ tar ” system has"’ been introuuoed. they 
objedt to let the channels be made across the villages. 

140. Q. Would you kindly describe the “tar” says- 
tem? — As far as I have seen it, it consists generally 
of a bund across the head of a nala, wliioh oatobes 
the water at a fairly high level whence it is taken by . 
a plain earthen channel along a ridge as high ns pos- 
sible and ns far as the water will run and tho fields 
aro irrigated on both sides. - 

141. Q. Are these bunds tbro-wn up fre^i every year 
or are they permanent ?— They are thrown up every 
year. 

142. Q. You don’t think that it w’ould bo nocKiSary 
for Government to acquire rights over water in tho 
same way as they acquire rights over land, so that 
they may control tho distribution of water? — I think 
not. As far as I know in this Province, tho Gorern- 
.ment has already got a right over water in navigahio 
streams and rivers. There is some section in tho 
Band Eevenue Act about it. As for tbe control ^of 
water-supply in taiils aii-1 in drainage areas my belief 
is that any interference by legislation would do much 
nioro b.arm than good by helping to break up and 
throw into confusion tho syrtem which is at piesont 
very well managed by village custom. 

143. (1- All tbo village customs aro recorded- in 
Wajili-ul-arz? — Yes. 

144. Q. In what way can you enforce a custom.? — 

Under the Land Eevenue Act, under -which a custom 
can be notified- hy the Deputy Commissioner, and if 
a person breaks that custom he is liable to ho punished 
with a fine. ^ . 

145. - Q. The existence of that provision is suffioiont 
■to SCO tho custom enforced?— Yes. 

146. Q. I gather that there are plenty of sites 
.available for new tanks? — Yes. 

147. Q. Per private tanks? — ^Yes. 

148. Q. Do you think that.it would do good if any 
sort of survey is wade or if tho peoplo receive semo 
assistance from tho Publio Worica Department as to 
where they should construct tlioir tanks? — Yes, tor 
largo works tho Public 'WorUs Department may giro 
vory valuable assistance. But in the casn of smaij 
villago tanks I do not know if the assistance t”® 
Public Works Department would bo of great ostiQ-ir. 
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140. Q. If 11 man is goins to spoiul ns mucli n.s Rs. 
1,000, do you think it is worth wliilo to giro him that 
nssistnuco? — If ho got export ndviro from an irriga- 
tion Hnginoor, I think it would probnbly bo useful. 

150. Q. Rut what about such export advice ns could 
bo given by subonlinntos? — I do ntic- know ti nt it 
would bo of great advnntnge. Tliero are expert, tunk- 
diggers among the people themselves wlio are extra- 
ordinarily good at laying out levels of channels and 
bunds. Any malgur.ar who wishes to build a big tank 
cclloct.s a body of these exports round the spot whero 
ho proposes to build his tank, has a talk with them 
over it, and decides wh.st tbo levels ought to lo antj 
what the height of the htinds should ho. 

1.51. Q. You say in paragraph 20 on pago 7 that 
tanks aro often kept in a bad stale of repair, parti- 
cularly whore tbo owner 1ms liimsclf little or iiq land 
below tbo tank and so on. 1 sbnnid infer from llu.t 
that the existing law is hardly sulliclcn't to enable you 
to compel ail owner to put the lank in good repair. 
Don’t yon tliink that fiirtber powen aro reipiin'd? I 
don’t think so. If tlie present nowoi-s nro ii.sed freely, 
I think they would bo quite sufTicintit. In any parti- 
cular case wlietv you may have to deal v itli a r'< cal- 
citrant owner who refuses to repair tlio t.ank, the ad- 
vanlago you would gain by further legi‘'atioii would 
be very small as compared with tho d.»nger of inter- 
fering with existing village customs. 

152. Q. You think that the eomplainfs often re- 
ceived by Itcvonne OfTicers are from raynls that tlio 
malgnr.ars won’t allow bis tank to be cut. Yon send 
an ofTiccr to in.spcct tho place and submit a report 
and a inalgiir.ar may bo ordered to cut the tank and 
allow so much quantity of water. If bn does nut 
nliey your onlcr can you enforce the custom under 
tho lYajib-ul-arz? 

3Ir. Croddoch . — But ho cau ‘uriug u civil suit to set 
it aside. 

ilfr. .lftiir-3fttckcn:ic. — Considering how viduaWe 
theso tanks nro ns a monsiuo nf procygion anninat 
famine in tracth exposed to it, do you think that if 
n general notification was mado that the Goveriiinciit 
would never take any wdfc rates on account of improve- 
ments cficctcd by tho construction of tnnks people 
would nndorsf.and it and tlmt it would give a consider- 
nhlo stimulus to their construction? — I thik it might. 

153. Q. Tho thing w.os somewhat pressed elsendiero 
that if a man mado n tank and took water from a 
Etrc.sm tho Government should not charge any roy.nltv 
on that water and that fact should he made widely 
known. Would you not bo propacod lo go so far ns 
that to encourage people to protect tbenvselvcs? — ^I 
think it is an iinnccossa-'y sncrinco of revenue. 

15-1. Q. Would the sacrifice be niiicli? Wliat per- 
centage of rcvcniio would that come to? — It might at 
present bo estimated roughly at Re. I per acre. 

155. Q. fiiipposo you bad 500,000 acres, ilnn't you 
think it is giving up o laklis? — It is 5 lakhs a 
year. 


. Mr. Muir-Machcnsk. — lu what way will you mniingo Mr. F 
lo eslininto tho nrons that nro irrigated by porcoln- ,5fj 

tion. Is it not rather a dilTicult business? — 1 can give 

you .stntistii'y wliicli will show you tbo area that in 
irrigated by percolation at tbo time of the sottlemciit 
becuuio it is tboii recorded wliut area is irrigal;(l and 
’wbnt IS irrigable. 

ICO. Q. It is, ns a matter of fact, land ascertained by 
inspection to bo irrigated? — Yos, and it is tlio best 
irrigated Iniul of the lot. 

There was one Btatoment by Mr. Harriott wjjich [ 
do not Ibinlc was qiiito understood. Wlicn bo was 
cx.uninod, I understood liim to say that cultivators 
only paid water-rate to the oivncrs of private tnnks 
ill years when they tank water. Tlmt I tliiek is not 
coriTct. As far ns I Imvo nscerlainod from cultiva- 
tors they pay water-rale ovety year whither they 
'take water or not, except in years 'vlioii water is not 
nvnitablc. 

Mr. jRnjnrntiui Govofnment spent Inr^o 

sums of money in tins I’rovince in the last famine in 
ri'pairing many private tanks? — Yes. 

101. Q. Can you say wlmt amount was spent oai' 
hoiv many tanka wero thus repaired? — T am .afraid T 
cannot tell yon. Tbo C’oimnissionor of Cldmtlisgnrli 
1ms collected that infornmtion for yon. IIo 1ms got 
special -.talistics to sboiv wlmt nrc.a.s nro nctniilly irri- 
gated by Works cons’cructeJ by Qovcriimont. 

1C2. Q. Is tlmro any intention of recovering tho 
whole or a portion nf that money from, mnlgimnrs? — I 
helicve not. In the hist famine tho whole of tho ex- 
peiulitiiro was incurred ’ly Govornment. It 'Vas not 
advanced ns a loan by Oovcniiucnt, hut spent by Oov- 
ernment on lelief works of which ‘the mnlguiiar was 
tho manager. 

lCi3. Q. You stntwl in reply, to 3fr. ITighnm that ■ 
legislation would Lo necessary to enable yon to 
clmrge a wntcr-rnto on lands commanded by new irri- 
gation worics wlictbcr water was taken dr not? — Yos. 

10-1. Q. Don’t you think tlmt tbo difficulty could bo 
got over by classifying the land ns wet in your sottln- 
mont nnd n.'sessing water advantage rate?- -One 
objection from the Govornmciit’s point of view is .that 
the rcvcniio would never be leahsesl except upon a 
revision of sdtllcment ami therefore if the Oovrrn- 
mont made irrigation works during tho nirroncy of » 
settlement it would get no relnrn until tlmt settle- 
nioiit 1ms expired. 

1C5. Q. Could not tlmt difficiiK.v be get over if r: 
tho original settlement you deel.are in the cM'trr- 
tion that the classification f'f the land wnnH 1" sVer' 
cd during tho currency of the settlement if tl-.e 
mesit spent money on constructing irrigntir.-. sre-tt'? 

- llin’t might perhaps bo possible. lint 1 am i,ct puitc 
sure wliotber it will bo legal under. the jircscn* Jaw. 

It will bo a very cumbrous way of doing it. 


16G. Q. Yes? — do not think it would bo a anlfi- 
ciontly strong stimulus to justify the sacrifieo of so 
much rcvciiuo. 

1.57. Q. If tlmt is proclaimed cverywhoro don’t you 
think it would rather strike them as being really some- 
thing good? — I do not think it would be sipili a 
strong stimulus as a personal distinction or a-s an 
abateraont of a fraction of their assessment. In Bom- 
bay you exempt the iiiiprovoment perpetually. 

168. Q. M'o exempt them perpotnally, but that is a 
different thing. Like other Provinces wo aro not 
altogether consistent. If a man takes water from n 
stream tho theory is that tho stream belongs to Gov- 
ernment nnd tho water 'taken thcrofrom must bo charg- 
ed for. It ha.s boon suggestod by many people that 
wo should not do that in areas exposed to famino in 
order to encourage people lo utilise water as much, ns 
they could, and that wo must tell thorn tlmt wo would 
not charge anything for tbo water so 'taken ?— I am 
under the impression tlmt although you except im- 
provements yoii do take a wet-rato or an irrig.abilily 


_ lOG. Q. Is it not an easy w.\v of getting over tlie 
difficulty nboiit legislation? — It is open to the strong- 
est objection in tlmt half tlie incrf.'i.'e re.".-' to flie 
landlord who has not spout an.vtliing. 

Mr. Fnjnralnn ^fud^!t^r.— Jl^ the Pf rii.sr trscfi (!.' 
Govornment re.'crvcd such a p.iwcr .'.r. I if (L>' 
course he followed in (bis- Proiint-' we iniglit a'-.- 
the necessity for legislation. 

Mr. Ilighnm. — They do not resene i* >’> ' 

vinco. 


ilfr. .ViiiV-.l/'flc/.-rnriV.— I'ft-.v t'li..-’” 
next settlement. 

Mr. nitjmidna .Ifu I'-’-o-'e f’-v tv/..- v 
the soltlcnii'iit ? 


Mr. '-‘'-I-; 

tion during tt,’ (-■•’■e- e- * *“■ ; , ,. 

the same prset-.v^n .e.s. .v ^ --- -- 

merit iro rer"V r-w ! ■ -e-- ’ 

enh3r;cv;-.''"-t t'-' ' - - ' • 
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^ <1'0 Oovornmont dooa not spond 

“ V. nity inonny on such improvpmonts, on wliut rtroinnl An 
you olijpct to such oxi'inption F— Sly prouiul is that nil 
improvemonts ot that nature nro based upon tho nd- 
rnntnfTOs of tho soil nnd thcroforo tho Gocornmont is 
entitled (o n simro in tlio profits of those ndvnntnRcs. 
If n Ijrud is irriRablo from n troll, tho otrnor is not 
entitled to tho trholo exomption simply bocauso ho has 
built n tvell. Tho Governmont is entitled to some 
minro of tho profits beenuso it tvns found possiblo to 
biuhl n troll on that land. 

IM. Q. (Mr. ^hiir-Mncl:r.n:ic.)—Yan mean tluvt 
land tvith tvntor within easy roach is moro vnliiaiilo 
than land with water at a Kreator depth? — Vos. 

ICO. Q. (3fp. Hajaralnn il/iidoimr.)— Rut tho Cov- 
ernment would not reap any ndvatitaRo unless tho rn- 
yat built tho troll, llo pays his own money and reaps 
ndrantn(; 0 -s with tho aid of irrigation winch tho Oo- 
vornnient has not provided? — ^Tho Govornmont pro- 
vides liim with tho land nnd provides him with water 
at a particular depth. 

170. Q. Does tho Governmont spend any monoy in 
providiriR water? — No. 

171. Q. That in tho re-inon [or permanently e.vempt- 
iuK from enhancement all ayssessment on improvo- 
monts. In ISiIl this exemption was granted. Hinco 
then there has been an enormous increase in tlio inim- 
bor of wells in tho Madr.ss Presidoncy. Tho ponplo 
understand and appreciato it because tlio land is 
classed ns dry. There is a niisnpprebeiision in Rombny 
but not in ^indras. you refer in paragraph 1.0 to tho 
sj-stom of remission of one-oiRlith jnina. IIow would 
it remove tho misapprehension ? On tho total hold- 
inp there would still bo an enhancement ? — ^I'ho mis- 
apprehension would bo removed like this. In tlio 
first place, you would remit one-eighth of his revenuo 
straight away. You give him a reduction to start 
with. Supposing a malguzar has a village which pays 
a revenuo ot Its. 100, you remit one-eight of that at 
once, nnd you say to liim — “ Your Jama will not bo on- 
lianccd for-iT period varying with tlio amount of money 
spent.” If lie spent Rs. 600 tho period might bo 10 
years, nnd if ho spent Rs. 1,000 it might bo 20 years, 
lie will have an exemption of ono-oighth of tlio full 
assessment for nil time. 

172. Q. You would not giro it to him on tho wholo 
villngo ? — No, only tho area improved. 

173. (?. But tho assessment of tho village as «a. 
whole maj’ bo enhanced ? — Yes. But tho area im- 
proved is made into a separate mnhal, tho revenuo of 
which is not enluincod. 

Mr. Miiir-Maehcnzic . — It is very much on a par 
with what is highly valued in Madras — something 
like an irmm. 

Mr. Ilajarnina Mudaliar. — Under your system of 
assessing the entire villngo may not tho malguzar bo 
led to think that the cnh.anccmcnt on tho viltngo is so 
groat ns to swallow up tho ono-oighth remission? — 
Aly propos.al would work ns follows : — If a man has 
got a villngo nnd makes a t-ank, so much of the land 
as is irrig.atod by that tank is marked off. T on give 
him n separate jiatia for th.at part, and give liim a 
separate .mnnd saying that ho holds at sevon-eighGis 
of tho existing jama for many years and on tho expiry 
of that period, permanently .at sovon-eighths of the 
jama assessable. Ho thereupon becomes a tulcwm- 
dar. 

Mr. Ciaddock. — If you explain to every man the 
rate on each of the different soils, ho would not prob- 
ably understand it. But if you just mark out a por- 
tion and calculate a separate assessment on it ho will 
understand it. 

Mr. Itajaratna Mvdaliar. — Ho wjll get one-eighth 
romission. 


_ 174. <?. But the enhancement at a subsequent rovi-' 
smn on this particular plot might bo so high as to 
s« allow up tho romission ? — ^Tho romission can nover 
bo swallowed up, becsiuso, but for tlio remission, tbo 
onhancomont would bo still higher. 

’8 a doubtful point. Tho wholo diffi- 
culty will disappear if, as Mr. Miiir-Maokonzio stated, 
joTi pcriniiTiont exemption for iinprovomontfl, 

Mr. Craddoch. — At any rnto you must insure to 
Oovommont somo portion of tho increase. 

.^Jr.. llajaraina Mvdaliar. — ^Tho increase duo to 
high pnees will bo secured to Government. 

Mr. Craddock. — You should got something out of 
tbo water advantage as well. 

, Mr. Ttajaralna Mvdaliar.— Js it worth while claim- 
ing it, considering the advantages that you otKor- 
wiso derive ? 

Mr. Craddock. — ^It may ho sovoral lakTis of rupees. 

Mr. Ilnjaratna Mudnlmr.— Considering tho number 
of wells nnd Tanks that you have, can you not afford 
to [orogo tho amount?— You vrill hare a great deal of 
opportunity of bearing what the n.ativo witnesses 
say, nnd I nm inclined to think they will consider my 
sebemo a greater stimulus to improvements than por- 
iimnent exemption of tlio improvement. 

17C. Q. Mr. Chitnavis said tlmt bo advocated per- 
manent exemption ? — ^You nsk ordinary men which, 
they ivould Imvo — permanent exemption of improve-' 
ments or ivkvm grants. You will find that the 
majority will plump for tho ivkvm grant. 

177. Q. 'There is something very tempting in 'the 
offer of making them vwafidars. But when they find 
that at tho end of tho next settlement tho onhancc- 
ment has been very great, they will turn round and 
say “ all this was a blind." 

Mr. Craddock. — ^Thcy do not look so far os that. 
They Icavo all to chance. 

Mr. Itajaratna Mvdaliar. — In page 7 of your Ap- 
pendix the number of tanks shown against 1834-P.5 in 
Sconi is 2,411, whoroas tbo number in tha preecding 
nnd succeeding years is only 600 and odd? — I have 
verified tlio figure and it is correct. The difference is 
probably duo to the fact that in 1894-95 every petty - 
pond was returned ns a tank. 

178. Q. On page 11 the area irrigated uner well’s 
in Bnlaghat Kbalsa in 1892-93 is shown 13,085; but 
for tbo preceding nnd sncceoding years the figures res- 
pectively are 3,211 and 2,228. Tho number of wells 
does not show a largo variation? — I have verified the 
figure, which agrees with the returns, but I cannot 
explain tbo difference. 

179. Q. In tlio same way in the Bliandara KEalsa, 
the area under wells in tbo year 1899-1900 was 1.977, 
wborens in tbo next year it rose to 2,300, although the 
number of temporary wells shows a decrease from 
1,334 to 463? — In the year 1899-1900 there was fa- 
mine, when all tho wells ran dry and the amount of 
the area irrigated was extremely small owing to the 
limited supply of water; but the year 1901 was fairly 
good and the wells commanded a good area. 

180. C- In the year proceeding 1899-1900 temporary 
wells were over IJOOO, where.as it fell to 463 in 1900- 
01. Is there any mistake?— On verifying the figura 
I find that, tliroiigli error, the number of wells was 
returned as 430 instead of 1,403. The latter figure 
is correct. 

181. Q. On pago 13 in regard to Bilaspur Kbalsa 
against 1896-97 there is an enormous jump under 


, 1 11 1 • “other sources,” the area irrigated being 30,871. as 

The President.— Thai, might bo doubled or trebled against 1,576 in the preceding year?— I have verified 
in value in course of time. . .... . • t x. xi.. _.i 

Mr. Pajaratna Mvdaliar.- 


-At tlio next revision 
wh.at will you do ?— Ho will hold at sevqn-oigbtbs of 
tho jama existing at tho time when tho improvement 
was made for his fixed period of years, irrespective 
of tho fact whether a revision intervenes in that 
fixed, period or not. Suppose tho area is assessed at 
Rs. 100 before the improvement is made. On making 
tbo improvement, tbo holder vrill bo allowed to hold 
at Rs. 87-8-0 for his fixed period of years, say 25 
years. During this fixed period, a revision sottle- 
mont may bo made' in tho district, say after 15 years, 
in which tho jama assessable may bo raised from 
Rs. 100 to 160. For the remaining 10 years of his 
fixed period, he would still hold at Rs. 87-8-0 and at 
tho end of that period ho would hold at seven-eighths 
of Rj. 150. 


the figure, whioli is correct 'according to the returns, 
in that year of short rainfall the cultivatora resort- 
ed very freely to stre.ams for obtaining irrigation 
water. 

182. Q. On page 7 of ymir note in paragraph 19 
you uso the term “ net cropped area ”. 'Wbat does that 
term mean? Is it exclusive of the second . crop f-^Tho 
net cropped area is tbo actual area under crop, irre- 
spective of the fact whether it was cropped once or 
twice. 

183. Q. In giving exemption which yon propo.se to 
do by mvafl would you take a money limit or an acre- 
age limit? — ^I would take both limits. 

184. Q. 'W’Qiild it be possible to estimato the ? 
lYould it not bo safer to take the acreage limit, tqo 
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prBl'.'vlilo np.i tliivt mifiltt bo irritintcil, inMoiul of tlio 
initln.v.' — l-iulor our prosont \v>t<-in Uo tnlto both tho 
limits without niiy ililhcully. 

ISCi. Q. How would it bo iiawdlilo to fix tho outinvf 
•~Wo do it by IikmI iiifiuiry nt tlio timo of the eottk- 
luont. 

ISO. Q. A propriotor mny rny tliiit ho ^l>OI^t 
U'.t.'tm whiio lu' octuoily ^)u'lu omy Up, 

Iho buius is thoro niul Iho tniil; i.s llion'. Aiiybmlv 
r.iti mowsuro up tint ourth-work nml roo wlm't tho 
.tmoviiit ot tho oivrth-wotU i;.. 

isr. Q. Is it not sliHiciont to tnbo tho CBp.it-ity of o 
Work iiiul tho ut.'.-t trri,;»t<t.l mu) ib.'ii priiiit ttio 
exempt uiiisi- 1 lliiii!: not. In timt ento if n'mmi hns 
r.ol im oxircmo’.y Itnour.ddo wor); in wtiieti tiis oiitliiy 
per irriented iicro is voiy «mnl) irnlr.',), )io would not 
oomo midor tlio oxomptioti nilo, nlthouj-.h ho mny bo 
"■ell ciitil!o%l to it. H you limit larK-> troths to' tlm 
sum Pitoiil per nrro, which is, J nijdrr.-tniid, wimt you 
sujo'.v't, tt mny li.t thnl 0 m.iii hni a l.nvournbl.' Mt.’ 
Ill uhu-h ho roiild mnho n t.ni); nt n ext't of Its. .V'tl, 
.Mid irnc.-ito n Inr):- nr.'n; ho wmihl Hot rom.s within 
the limit, of oxoinjit io.u. Hut, if In. Imd n nwiro .lifli- 
rult Work wliu'h (m.) oiw! him Its. l,(.ky'l j„u wouhl 
then lot him in. 

ISs’. Q. J did not menu thn*. I put it to you, if n 
tii.Mi spent » Mini of mom y mid irri.-.ntod 'At lU-m in n 
morxi f.nrournhlo ptneo, nnd ft'iotlior mnu who rpont 
tw'uv tlio sum w.is only nldo to irric.nto tmlf that nto.i 
ill M'liie oth-.r loonhly, tho mm'oiuI inmi would to in a 
loM fnv.nir.nblo position than tho In-'t man r~ .tyha: I 
pri’paso to do is to draw n distinction hctwii.n lar,;iT 
works nnd jni.alJer works. 1 rannot drawfha*. distine- 
lion on tlio cost per ncro. If 1 do that, I ni.iy ettltido 
a iivan who ni.ay linio sp.m n hirkc ftiim upon n wor); 
which irrii*,<‘.t<'. ,a final) area. 

IS?. <?. How would you distitiftaiph tliomf — Vou 
havo tho c.ipuiil iiutlay ol tlio t.Mik, pay. Its. l,tr;>i. 

l.xomption will not extend oter no area upon which 


less thmi, any. Its. HI per ncro hiis boon spoilt. If ho if,, 
itpomi'i Jln. 1,IXH) to irnipilo HK) neres of liiml, ho will c 

f.ot. it. nil froo uiulor tho oxomplion rule.'i. Jlut it no 

irrii'.nte.s Kid neroa of Inml, ho will only net exemption 
for ItKl ttcroa. 

H’O. C. .Suppose ho irri/;ntes GO nermP— Ho will got 
exomplnm for tlio.o GO nei\'s only. Jhnt in, ho will 
not oxeinptioM lor tho netiinl nron henolilod h.v tho 
tnnk, provided it does not oxcos'd tho ninximum limit. 

101. Q. Your iiionoy liiiiit must ho very nrhitrai^P 
— It is nil nrhitrnrj- limit. You ennnot linvo niiything 
htit nn nrhitrnry limit. 1 Minnost Hs. 11! nn ncro. 

Hh.'. Q. IVImt ill tho ohjcctiou to ('.rnntim; exemp- 
tion to tho wholo nron irnnuted P— Hecnuso it mny ho 
Uliti n .i'llnhlo, Jly throwinn n bund nt n cost, of Its. "0 
ncrosi tho /.tronm n nmii minht ho able to irrijtnto 103 
ni ro.. I'or ninkinn tiint miiiiII Gtiiiif it i.s not neooo- 
sary that tins tiovornnieiit sliouhl give up itit revenuo 
cm t-ho'it It'd neres of land. It is linreasoniiblo to 
I'speet lio\ ernmoiit to do it. 

H'.'l. (J. .‘^ntipo.o you wore given a Inrgo sum of 
monoy to di.stributo in the way of loans lor tho con- 
(.Iriictimi of wolls, would you’Bpeiid it on the con- 
st riirlion of woll.s in wet Iniids rnther tiinn on dry 
Iniulsl Supine, .• \im Imd it Inkh of rupees to mivnnco 
for tho (s'lntriicthm of wolN, would you jireier to 
.Mlvmico tho monoy to porsoiis svlm wisli to sink wells 
in Wet latiiia under tmil.a, nr to poiwmiH who wish to 
sin); wells on dry Inndp — 1 wouhl prefer to tinl: wolla 
on <Iry lands. 

1'.’!. 0. (hi whnt ground? — llccaii.*o tho wet Lind 
at tho pr. sent time is at leas) partially protoclrsl. 

H'.'l. (J. Where it is not fully prolcett'd, would it 
not bo b.-tter to spoiid tho money on tho con.stniction 
o' wolls III Mieh ari-as so lluit. they may ho fully pro- 
t»(Sed by enabling the oiillivator to give one or nioro 
wat. 'rings ami tbiri prutocl. tho crops which might 
othonviMi bo lost.'' — 1 think 1 would prefer to spend 
it on the wor>l prolecled dry crop Jnnds. 


.^off on frnVo.'ion in f.'if tVnfrrf /'rcii'iiiccj Gy If. //. CnnUhic!:, J.'sg., O/iifiotuuj C'viitmijsiifncr, 
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In tlio following note I havo set down (ho concltision.s 
wliich I have formed on the Mibjeel nf irngmion in 
the CVniml I'roviiices, ns tlio r.-iidt knli of provion.s 
experience of tho provinev nsul of my tour with xho 
lrrig.atioa Commission. 

2. Tho suhjcct-iiialter of 
HtiiicalrrB'-lf’acf-IJfin). tho nolo is considered undor 
four lieads:; — 

I. — ^Thc ngrictillural cireunwtnncej of the pro- 
vince, showing tho extent to which irri- 
gwlion is nlteady practised. 

11. — ^Tho mc.a5urca svhich should ho t.alccn by tlio 
Stato itself to extend irrigation. 

III. — Tbo means and extent to srhich prismto 

effort bliould bo stimulated nnd nxHi.sted 
in providing or improving irrij^tion. 

IV. Tbo immcdinlo pr.nclicnl steps to bo taken 

to bring iiboiit tlic objects desired. 

l.—Thc agriculiaral circumtianccs of lUc procinct, 
showing the extent to which irrigation is already 
practised. 

3. An account of tho ngriculturo of tho proi-inco a» 
it was in norimil times, nnd 
mkreacs inritcd tarfiertion of tho offccts upon it of th« 
IbcfamInci. Bories of had yortta. which 

culminated in 18'J(i-07, is 
iven in tho Kenort on tho l^nmino of 181)0-1>7, Chnplcr 
(paragraphs 12 to 20), and this nccaiiiit wn-s biioso - 
quontly brought up to date in tho first chapter of tho 
Heport on tho Famine of 1830-1000 (pitragraplra 15 to 
31). A rcforcgco to thoso paragraphs will wivo un 
overburdening of this noto with a numCor of details 
and figures. 

6. Soil, rainfall and subsoil nro tho mitiii fnclors 
in (lolnrinining tho different 
Kalaral fcjtsrcs sircotlng ngrb agricultural practice.s_ in 
aoUatal practice. various narts of tho province. 

In respect to tho two first. 


wo nro in po-sicssion of fnirly complete informntiouj 
but as reg.nrda tbo last, which is nl.so ])OXsibly tlio 
moat important, our kiioivlcdgo is extremely mengro 
Mid uimjiplied. 

I'or instance, subject to correction by anybody willi 
Bcienlific knowledge, 1 would 
1>!Sirtt««lnlUcl 1 11, nconmil for a very marked 
agricultural difforoiico bo 
tween onr deep black rxrils in different parts of tho 
provineo by peculiarities of tho siihsoil or uiidorlyiug 
rock. Ill tho area.s to tlio west of tho province, com- 
prising Nimar, tho finiisur Tnhsii of Clihindwara, tho 
JiortioiiB of Niii;pur nnd Wnrdlm which lio to tho west 
of tho Honch mid \Vmin.a rivers, rcsi>Dctivclj\ nnd a 
Mrip of eoiintry along tlio AYnrdlm river in Chanda, 
R will generally bo found tliat tho undorlyiiig rock 
is trap, that tho Blony uplands consist of trap rock 
AS yet imporfeclly di6tintogriil<;d, that tho peore.st pla- 
teau and slopes will pro<lno.j with good rainfall fair 
crops of jiior and cotton, and that tho light millota 
hodon nnd halki nro hardly nt all grown; while in 
tho vnlloys nnd dcop Foil fields these Bnmo crops, cotton 
nnd jwiir, flourish nliko in dry nud wot yonrs, wheat 
being, ns n rule, loss siiceisstul, and Bometimee only 
yielding a crop witli irrigation. 

Theso nro nlso tho Irncls in which tho rninfnll is 
lightusc. Kvon tu dry years 
liUck Mil In tUf trap ntcai. losses on tho tiplnnd.s nro 
Cotton toll. gonorally inndo up by tho 

crops grown in tho lowlands. 
In 1800-97 thc.so trncls escaped fnmino. In 1809-1000 
they pulled ciirouifli heller than most pinccs, except 
wiiun tho .filly rainfnll tolnlly fnilcd nnd tho young 
eceiHings wilhored nwny. In 18G8-C0 nlso they escaped 
almost uiiacntlicil. Thoy aro tho most prosperous 
tracts in noriiinl limes, nnd nro making tho host ro- 
covory from tlio recent fnilurcs, 

G. Thoro nro also enormous areas of hlnck soil to 
tho cast of tho houndniy lino 
nitck roll Tililcli la (eo Iioarjr 'which I Imvo roughly ind.i- 
tot coiion. ented. Hut ic cnrrics whont 

without irrigation, nml jmir 
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1G7. Q. Seeing tliat tlio Government does not spend 
any money on such improvements, on what ground do 
you object to such exemption ?— My ground- is that all 
improvements of that nature are based upon the ad- 
vantages of the soil and tlioroforo tlio Government is 
entitled to a share in the profits of those advantages. 
If a land is irrigable from a Troll, the owner is not 
entitled to the whole exemption simply because ho has 
built a well. The Government is entitled to some 
share of the profits because it whs found possible lo 
build a well on that land. 

1C8. Q. (Mr. Muir-Machcnzic.) — You mean tlmt 
land with water within easy roach is more valuablo 
than land with water at a greater depth? — ^Yes. 

IC9. Q. (Mr. liajaraina Miidaliar.) — But the Gov- 
ernment would not ro.ap any advantage unless the ra- 
yat built the well. Ho pays his own money and reaps 
advantages with the aid of irrigation which tlio Go- 
vernment has not provided? — ^Tho Government pro- 
vides him with the land and provides him Tvith water 
at a particular depth. 

170. Q. Does the Government spend any money in 
providing water? — ^No. 

171. Q. That is the reason for permanently exempt- 
ing from enhancement all .assossmont on improve- 
ments. In 1854 this exemption was granted. Binco 
then there has been an enormous increase in the num- 
ber of wells in the Madras Presidency. The people 
understand and appreciate it because the land is 
classed as dry. There is a misapprehension in Bombay 
but not in Madriw. You refer in paragraph 13 to tho 
system of remission of one-eighth Jama. How would 
it remove the misapprehension ? On the tot.al hold- 
ing there would still bo an onhancomont ? — ^Tho mis- 
apprehension would bo removed like this. In the 
first place, you would remit ono-oiglith of his revenue 
straight away. You give him a reduction to start 
with. Supposing a inalguzar has a village which pays 
a revenue of Bs. 100, you remit one-oiglit of that at 
once, and you say to him — " Your jama will not bo en- 
hanced for'a'poriod varying with tho amount of money 
spent.” If Ho spent Rs. fiOO tho period might bo 10 
years, and if ho spent Rs. 1,000 it might bo 20 years. 
Ho will have an exemption of one-eighth of tlio full 
assessment for all time. 

172. Q. You would not give it to him on tho whole 
village ? — ^No, only tho area improved. 

173. Q. But the assessment of the village as a. 
whole may bo enhanced ? — ^Ycs. But tho area im- 
proved is made into a separate maJial, tho revenue of 
which is not onhanced. 

Mr. Mmr-Machcnzic. — It is very much on a par 
with what is highly valued in Madras — something 
like an inam. 

Mr. liajaraina Mvdaliar. — ^IJnder your system of 
assessing the entire village may not the malguzar bo 
led to think that the enhancement on the village is so 
great as to swallow up the one-eighth remission ? — 
My proposal would work as follows : — ^If a man has 
got a village and makes a tank, so much of the land 
as is irrigated by that tank is marked off. You give 
him a separate faiia for that part, and give liim a 
separate ,<:anad saying that he holds at seven-eighths 
of tho existing jama for many years and on tho expiry 
of that period, permanently at sevon-eightlis of the 
jama assessable. He thereupon becomes a iukum- 
dar. 

Mr. Craddock. — ^If you explain to every man the 
rate on each of the different soils, he would not prob- 
ably understand it. But if you just mark out a por- 
tion and calculate a separate assessment on it he will 
understand it. 

Mr. Bajaratna Mudaliar. — ^Ho wjll get one-eighth 
remission. 

The President. — ^That might bo doubled or trebled 
in value in course of time. 

- Mr. Bajaratna Mudaliar. — At the next revision 
what will you do ? — ^He will hold at seven-eighths of 
the jama existing at the time when the improvement 
was made for his fixed period of years, irrespective 
of the fact whether a revision intervenes in that 
fixed. period or not. Suppose the area is assessed_ at 
100 before the improvement is made. On making 
the improvement, the holder will be allowed to hold 
at Rs. 87-8-0 for his fixed period of years, say 25 
years. During this fixed period, a revision settle- 
ment may be made' in the district, say after 15 years, 
in which tho jama assessable m.ay be raised from 
Rs. 100 to 150. For the remaining 10 ye.ars of his 
fix^ period, he would still hold at Rs. 87-8-0 and at 
the end of that period ho would hold at seven-eighths 
of Rs. 'lGO. 


_ 174. Q. But tho enhancement at a subsequent revi- 
Sion on this particular plot might be so high as to 
swallow up the remission ? — The remission can never 
bo swallowed up, because, but for tho remission, tho 
onhancomont would bo still higher. 

176. Q. That is a doubtful point. Tho whole diffi- 
culty will disappear if, as Mr. Miiir-Mackonzie stated 
you grant permanent exemption for improvements. ’ 

Mr. Craddock.— At any rate you must insure to 
Government some portion of tlio increase. 

Mr. Bajaratna Mudaliar . — Tho incroaso duo to 
Jiigh pnccs will bo secured to Government. 

Afr. Craddock. — ^You should get something out of 
tho water advantage as well. 

Mr. Bajaratna Mudaliar. — ^Is it worth while claim- 
ing it, considering the advantages that you otKer- 
WJso derive ? 

Mr. Craddock . — It may be several lakTis of rupees. 

Mr. Bajaratna Mudaliar. — Considering the number 
of wells and tanks that you have, can you not afford 
to forego the amount? — Yon will have a great deal of 
opportunity of hearing what tho native witnesses 
say, and I am inclined to think they will consider my 
schemo a greater stimulus to improvements than per- 
manent exemption of the improvement. 

176. Q. Mr. Chitnavis said that ho advocated per- 
manent exemption ? — You ask ordinaiy men whicli 
they would have — permanent exemption of improvo- 
ments_ or iukum grants. You will find that' the 
majority will plump for tho iukum grant. 

177. Q. Tliere is something very tempting in the 
offer of making them muafidars. But when they find 
that at the end of the next settlement tho enhance- 
ment has been very great, they will turn round and 
say “ all tin's was a blind.” 

Mr. Craddock. — ^They do not look so far as that. 
They leave all to chance, 

Mr. Bajaratna Mudaliar ^In page 7 of your Ap- 

pendix the number of tanks shown against 1894-9.5 in 
Sooni is 2,411, whereas the number in the preecding 
and succeeding years is only 500 and odd? — I have 
verified the figure and it is correct. The difference is 
probably due to the fact that in 1894-95 every petty - 
pond was returned ns a tank. 

178. Q. On page 11 the area irrigated uner well's 
in Balaghat Khalsa in 1892-93 is shown 13,085; but 
for tho preceding and succeeding years the figures res- 
pectively are 3,211 and 2,228. Tho number of wells 
does no’c show a largo variation? — ^I have verified tho 
figure, which agrees with tho returns, but I cannot 
explain tho difference. 

179. Q. In tho same way in the Bliandara KKalsa, 
the area under wells in the year 1899-1900 was 1.977, 
Tvlioroas in the next year it rose to 2,300, although the 
number of temporary wells shows a decrease from 
1,334 to 463? — ^In the year 1899-1900 there was fa- 
mine, when all the wells ran dry and the amount of 
the area irrigated was extremely small OTving to the 
limited supply of water; but- tho year 1901 was fairly 
good and the wells commanded a good area. 

180. Q. In the year proceeding 1899-1900 temporary 
wells were over 1,000, whereas it fell to 463 in 1900- 
01. Is there any mi^ake?— On verifying tho figures 
I find that, through error, the number of wells was 
returned as 436 instead of 1,463. The latter figure 
is correct. 

181. Q. On page 13 in regard to Bilaspur Khalsa 
against 1896-97 there is an enormous jump under _ 
“ other sources,” the area irrigated being 30,871 as 
against 1,576 in the preceding year? — I have verified 
the figure, which is correct according to the returns. 

In that year of short rainfall . the cultivators resort- 
ed very freely to stre.ams for obtaining irrigation 
water. 

182. Q. On page 7 of your note in paragraph ,19 
you use the term "net cropped area”. Wfcat does that 
term m'ean? Is it exclusive of the second.crop?— ^The 
net cropped area is the actual area under crop, irre- 
spective of the fact whether it was cropped once or 
twice. 

183. Q. In giving exemption which you propo.sc to 
do by miio/i would .you take a money_ limit or an acre- 
age limit? — ^I would take both limits. 

184. Q. Would it bo possible to estimate, the 
Would it not be safer to take the acreage limit, tpo 
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lf>robablo area that might bo irrigated, instead of tho 
outlay P— -Under our jircsont system vro take both the 
limits without any difficulty. 

ISS. Q. How would it be poissiblo to fix the outlay? 
-rWe do it by local inquiry at tho time of tho settle- 
mont. 

180. Q. A proprietor may say that ho spent 

Its. 10,000 wlulo jio actually spent only 11s. iJ,00u'i' 

Tho hund is there land tho tank is there. Anybody 
can measure up tho ' earth-work and seo what tho 
amount of tho earth-work is. 

187. Q. Is it not sufficient to take tho capacity of a 
work and tho area irrigated and then grant tho 
exemptions? — I think not. In that case if a man has 
got an extremely favourable work in which his outlay 
per irrigated aero is voiy small indeed, ho would not 
como under tho oxomption rtilo, although ho may bo 
Well entitled to it. If you limit large works to. tho 
sum spent per acre, which is, 1 understand, what you 
suggest, it may bo that a man has a favourable site 
111 which ho could make a tank at a cost of Its. CoO, 
and irrigato a largo area ; ho would not como witliiii 
tho limit of exemption. But if ho had a more diffi- 
cult work which had cost him 11s. 1,000 you would 
then let him in. 

18S. Q. I did not mean time, X put it to you, if a 
man spent a sum of money and irrigated 20 acres in a 
more favourable place, and another man who spent 
twice tho sum was only able to irrigato half that area 
in somo other locality, the second man would bo in la 
less favourable position than the last man? — ^IVhat I 
propose to do is to draw a distinction between larger 
works and smaller works. I cannot draiv that distino 
tion on tho cost per acre. If I do that, I may exclude 
a man who may have spent a largo sum upon a work 
which irrigates a small area. 

189. Q. How would you distinguish, thorn? — You 
have the capital outlay of tho tank, say. Its. 1,000. 
Exemption will not extend over an area upon which 
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less than, say. Its. 10 per acre has been spent. If he 
spends Its. 1,000 to irrigate 100 acres of land, he will 
got it all free under tho exemption rules. But if no 
irrigates 150 acres of land, ho will only get exemption 
for 100 acres. 


Mr.F. 0 
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190. Q. Suppose he irrigates 60 acres? — He will get 
oxomption for those 60 acres only. That is, he will 
got exemption for tho actual area benefited by the 
tank, provided it does not exceed tho maximum limit. 

191. Q. Your money limit must be very arbitral ?• 
— ^It is an arbitral limit. You cannot have anything 
but an arbitrary limit. I suggest Rs. 12 an acre. 

192. Q. What is the objection to granting exemp- 
tion to tho whole area irrigated? — Because it may be 
unreasonable. By throwing a hund at a cost of Rs. 20 
across tho stream a man might be able to irrigate 100 
acres. For making that small bund it is not neces- 
sary that the Government should give up its revenue 
on tlioso lUO acres of land. It is unreasonable to 
expect Goverumont to do it. 

193. Q. Suppose you wore given a large sum of 
money to distribute in tho way of loans for the con- 
struction of wells, would you spend it on tho con- 
struction of wells in wet lands rather than on dry 
lauds? Suppose you had a lakh of rupees to advance 
for tho construction of wells, would you prefer to 
ladvanco tho money to persons who wish to sink wells 
in wot lands under tanks, or to persons who wish to 
sink wells on dry land? — I u’ould prefer to sink wells 
on dry lands. 

194. Q. On what ground? — Because the wet land 
at tho present time is at least partially protected. 

195. Q. Whore it is not fully protected, would it 
not bo better to spend the money on tlio construetion 
of wells in such areas so that they may bo fully pro- 
tected by enabling tho eultivator to give one or more 
waterings and thus protect the crops which might 
otherwise bo lost? — 1 think I would prefer to spend 
it on tho worst protected dry crop lands. 
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In tho following note I have set down tho conclusions 
which I have formed on the subject .of irrigation in 
tbe Central Province's, as the result both of previous 
experience of tho province and of my tour with the 
Irrigation Commission. 

2. The subject-matter of 
Hesdi unStr which considered, tbe note is considered under 
fouf headsii — 

I. — The agricultural circumstances of tbe pro- 
vince, showing the extent to which irri- 
gation is already practised. 

II. — The measures which should be taken by the 
State itself to extend irrigation. 

lU. — The means and extent to wliicb private 
effort should bo stimulated and assisted 
in providing or improving irrigtion. 

IV. — ^Tbe immediate practical steps to be taken 
to bring about the objects desired. 

I. — The agricultural circumstances of the ^province, 
showing the extent to which irrigation w already 
practised. 

3, An account of the agriculture of the province a* 

it was in normal times, and 
Reference invited to reports on of the effects upon it of . the 
the famines. series of bad years. -n’Kich 

culminated in 1896-97, is 
given in the Report on the Famine of 1896-97 , Chapter 
I (paragraphs 12 to 26), and this account was subse- 
quently brought up to date in the first chapter of the 
Report on tlie Famine of 1899-1900 (paragraphs 15 to 
31). A reference to these panigraplis will save an 
overburdening of this note with a number of details 
and figures. 

4. Soil, rainfall and subsoil ar6_ the main factors 

in determining tho different 
Hainral featnres nffeeiing ngrl- agricultural practices £n 
cnitaral practice. various Darts of the province. 

In respect to the two first. 


wo are in possession of fairly complete information^ 
but as rogards the last, which is also possibly the 
most important, our knowledge is extremely meagre 
and unapplied. 

For instance, subject to correction by anybody with 
Bcientifio knowledge, I would 
■BilTcrcnccs in black aoil. account for a very marked 

agricultural difference be 
tween our deep black soils in different parts of the 
province by peculiarities of the subsoil or underlying 
rock. In the areas to the west of the province, com- 
prising Nimar, the Sausar Tahsil of Chhindwara-, the 
portions of Nagpur and AVardha which lie to the west 
of tho Pencil and Wunna rivers, respectively, and a 
strip of country along the Wardlia river in Chanda, 
is will generally be found that the underlying rock 
is trap, that tile stony uplands consist of trap rock 
as yet imperfectly distintegratgd, that the poorest pla- 
teau and slopes will produce with good rainfall fair 
crops of juar and cotton, and that the light millets 
kodon and kutki are hardly at all grown; while in 
tho valleys and Beep soil fields these same crops, cotton . 
and juar, flourish alike in diy and web years, wheiat 
being, as a rule, less siiccessrul, and sometimes' only 
yielding a crop with irrigation. 

These are also tbe tracts in which tbe rainfall is 
lightest. Even in dry years 
liloct Boil in tho trap arcBs. losses on the uplands are 
Cotton soil. generally made up by tho 

crops grown in tho lowlands. 
In 1896-97 these tracts escaped famine. In 1899-1900 
they pulled through better than most places, except 
wiien the July rainfall totally failed and the young 
seedlings withered away. In 1868-69 also they escaped 
almost unscathed They are tho most prosperous 
tracts in normal times, and are making tho best re- 
covery Irotn tho recent failures. 

6. There are also enormous areas of black soil, to 
tho cast of tho boundaiy Ime 
BItek Boll irhlcli fa too IieaTj 'which 1 have roughly mej- 
lor cotton. c.atcd. But it carries 

witiiout irrigation, an- " 
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niul cotton foil upon it in wot yonrrt, tintl do not llirivo 
upon it except in drj’ yo.irs. Those cropn nro Kmiorally 
produced with succew only in partieiiliirly wntl-drnincd 
innd, ('ononilly on siopiin; holds nonr river bnnks. In 
these areas olovniion oi surface (toncrally brings to 
tho top light gravelly or sandy soil, which can only 
produce small millets and gr.isscs or light auliimii oil- 
Bcods. In all these districts, subject to particular 
exceptions, tho undorlyhig rock is grniiito, snndstono 
or latorito, and it is unusual to find black soil in hill 
fituations. 


C. 1 believe that a good deal of geological contro- 
,, , , , , , , versy 1ms centred round the 

Ori.li i't lilac ocii. origin of the black soil, gem j 

assert that it owes its colour to decayed vegetable 
matters; others that it is merely disiiitograled trap. 
It seems possible that both ihcorics are correct, and 
that wherever it is made up largely of disiutogrnted 
traps, the soil will bo found in upland situations, and 
generally less retentive of moislnro in lowliiiids; 
while, wliero it consists merely of surface alluvium, it 
owe.; its colour to decayed organic matter, and is only 
to bo found in level or lowlyiiig places. 

You will sometimes find a heavy wheat-growing black 
soil in a village which liivi low in a trap area, but tlio 
deep soil village wliicli will grow Cattoii but not wheat 
in level fields is a rarity in tlio non-trap areas. 

7. Whenever the underlying rock of sandstone or 

laterito eome.s to the sur- 
liicMrac.i. j,j level plains the land 

is best for rico cultivation, and the bull: of mir Wniti- 
gaiiga and Miilianadi rice tracts fall ivicliiii this cate- 
gory. In Sambalpur, in fact, black soil is almost 
totally absent. 

8. TTio agricultiir.al practice in the mailer of sclec- 

. , . , . tion of cropping i.s, liowcvor, 

«nrlr..mn:ii, ca greatly intluoiiced by environ- 
ment. Where there is a 
largo prcpondoraiico of light soil suited to rico, rico 
will also lie grown on the adjacent black soil; wlioro 
cotton and jtmr aro tho prevailing crops, they will bo 
grown on holds which might better produce wheat; 
where the heavy soil suited to wheat is most preva- 
lent, wheat will also bo grown on tlio liglit soils wliicb 
should ho cropped with cotton and jiiftr. _ Want of 
eoinmunication lias intensilied tho effects of imincdinlo 
environment in the past; and wo sco these effects in 
tho present day in tlic maiinor in which black soil is. 
devoted t'o rico in Chhaltisgarh, or rico nc^glected for 
hill millets in Mandla and tho plateau district. Cus- 
tom (ra\caj) has influenced the character of tho cultiva- 
tion. This effect of environ- 

Iltn lom; linporl..nc.' In the ment is a fact which it is 
inittcrul Irrliall.a iiiiportanc to keep steadily 

in view in nii.v irrigation pro- 
gramme; for, although irrigation may ho moit rapidly 
and usefully extended in tracts in which it is already 
practised, its absonco is far from being conclusive 
proof cither that it is impossible or useless. 

9. While, liowovor, wo may strive t-o improve agfi- 
culturo by improving land 
wiiicli is not used to its full 
capacity owing to the preju- 
dice of its eiivironmciic, it 
would bo folly to suppose 

that tho main sy.stcm of crop- 
ping of oaeli. tract is. in itself unsuitable. Wc may 
certainly accent the facts that the trap country witli 
its light rainfall and well-drained black soil is best 
devoted to cotton and jvar; that tho heavy soils of. 
the Nerbudda valloy are best: suited to wheat, and 
that tho light yellow and red soil.? of the Waing.viga 
and ClihottLsgarli must always look to rico as their 
priiieipol product. Wo may remove the prejudices, 
but wo cannot change tlio environment. 

10. Tlie same principles must bo followed in devis- 

ing irrigation schemes if 
success is to bo attained. 
In the wheat country wo 
must provide a system of 
irrigation which is_ suitable 
for wlicat; in tho rico coun- 
try for rice. Only if wo find in the wheat or rico 
country a tract or kind of land which would in tho 
rice or wheat country, as the case may bp, bo devoted 
to rice or wheat respectively, is it desirable to en- 
courage, and provide irrigation for, an alteration of 
tho cropping. 

11. As will appear from tho extracts from the 

Famino Heports to which I 

llcnFoni whj irris.lion Ins have drawn attention, until 
bees limitid in the pist, tpe famine of 1896-97 the 

people of tho province had 
Buflered as much from excessive as from deficient rain- 
fall Premature withdrawal of tho rains or dry cold 
weaF-ers bad of course been experienced, but tho losses 


lla the m«m the crcipinn.jj of o 
itJCt is tliiit which U beat »uiU<l 
to Us soil asd cUm-te. 


Appllcfttlon to the above of 
principles to be foUorred m intro* 
docius i-Tii'atbn. 


Bulfcred had always been local .and. partial, and 
nttoiitiori bad been given to irrigation only when irri- 
gation was an incident to the raising of the particul.ar 
crop which tho locality favoured; that is to say, in 
tho ease of rhe heavier iMrictics of rico, sugarcane, ami 
garden produce. When tho practice was, ns in tho 
W niiig.angn districts, to grow transplanted rice, irri- 
gation was more developed and understood; where, n.s 
III Ghattisgarli, broadcast cultivation of rico was tho 
common method, it was much neglected, or confined 
to particular clns.ies of cultivators or particular vil- 
Ingra. 'J'hu enUivntion of cane and garden crops was a 
luxury to ho enjoyed only by the ivoll-to-do, or by spe- 
cial conimuiiitics of garden cultivators of tho caste 
variously known ns Malis, Kacliis or Mtrars, who had 
goiicrnlly settled of choice in places wliorc water was 
near the siirfiico and wells ensify sunk. 

With tho single c.xcoplion of rico cultivation, it never 
entered into anybody’s bend that the irrig.ation of a 
field crop might bo dcsirabic, and the irrigation of 
wlical was confined to small patches subsidiary to a 
garden crop. It must bo admitted that there lias not 
been siilliciciit time for the people to change their 
Iiractico. 


12. The statistics wo have aro subject to errors and 
r.i It .1-11 II- i-v,. defects, but they nro sulfi- 
ifMi.iiei cl irr.gv ciontly accurate lor all bread 

issues. I .select the figures 
of 189, VDC. It w.as a year in which tlio rains withdrew 
early, and it was the first dry year to succeed a number 
of wet ones. The stalo of irrigation in tlio province 
before (lie rude awakening took place m.iy bo judged 
from the figures of that year. The first table winch 
1 give sliows the distribution of the irrig.aied rico 
area : — 



f AEEI C.HDiE BICB W IBO^-OOr 


Irrigated. 

1 U..irrigBt_eil, 

] TotiXi. 

1 

i 

Aerrs. 

Acris, 

1 Acres, 

NuHIicrn iliatriclj, csclud- | 
ing.Scini. | 

358 

520,438 

j 620,796 

Wningnngn rice districts 
ill Nagpur Divisi on plus 
Scoiii. 

511,470 

65-4,383 1 

; 1,165,86-1 

Clihattijgnrh . . 

153,487 j 

3,110,095 1 

3,293,682 


The difToiouco in practice has been very remarkable. 

The irorthcrn districts .at- 
Tonl imVillrn o( r!e;. tempt practically no irriga- 
tion; tho Waingang^ dis- 
tricts irrig.atc .all they can; in Chlmttisgarh irrigation 
is in its infancy; and Sambalpur contributes half ilio 
amount shown against tlio- Division. It may bo 
reckoned that a full rice area for tho province would 
bo 5 million acres, of which littio moro than a tenth 
receives irrigation in ordinary years. In dry years 
this proportion is lowered by failure of tanks, and ^in 
years of complcto drouglit the area protected is^ in- 
finitesimal in proportion to tho whole. ^Thus tho irn- 
g.ated rice are.a of the Waingnuga districts^ fell to 
■151,000 acres in 1890-97 and to 75,000 acres in 1899- 
1900. 


A fniluro of the rains in tlieso rice districts entails 
further consequences in rc- 
EITccl of follaic ot raV.is on duciug tho area double- 
do able cupping. cropped. In the wet year 

189t95 the double-croppod 
area was 1,716,000 acres. In 1895-96, a dry year, it 
foil to 1,206,000 acres. In 1896-97 it was only 565,000 
acres, and in 1899-1900 it actually fell to 164,000 acres. 


13. Tlio enormous advantage to bo gained by irri- 
. , . , . gating tho rico lands of the 

lUnitStX mlpw'.^ "" province needs no elaborate 
argument or proof; a few 
figures will illustrate it. If wo take Ij^ million acres 
of rice in Raipur as the area now unprotected by irri- 
gation, having an average yield of 900 lbs. per aero, 
then the whole area would yield in an average year 
300,000 tons of cleaned rico. 


In 1895-96 tho Into rains wore scanty, and tho crop 
was only 60 per cent, of normal, or 180,000 tons- ■ In 
1896-97 the yield was only a quarter, or 75,000 tons. 
In 1897-98 tlio crop was full average ; the same in . 
1898-99. In 1899-1900 tho yield fell to about 30,000 
tons. If then it be assumed that the nverago 
were only raised by 33 per cent, (an assumption whicli ■- 
is pitched designedly on tho safe side) 
irrigation, the normal produce should be 400,000 tons 
of cleaned rice. 



Tho nccount would tlion slnud :• 



i 

] 

Ymi. i 

1 

1 

1 Aw innl 

: 1 

j Amiinnl tbxl woaM 
hato l«n 

1 irlth iMinplrlc 

1 ItrtjfAllo'i. 



lom. 

1 

1 Toni. 

ISCj'OO , 

. 

ISO.OOJ 

403,030 

1S9G-97 . 

. 

i 76,000 

400.000 

1S97-PS . 

. 

SCO, 000 

400,000 

1895-90 . 

. 

i : 00,000 i 

1 

•100,000 

i 

1599 1903 

■ 

83,033 

j 400.000 


TOIAl 

tsi-.o.-o 

I r, 000, 003 

1 


Tlic didcronco in yield during tlio five years would 
tlion have been at least a niillion tons, or an amount 
eiiual to four years' food-supply to the population of 
tho district, lint this is not all; for the calculation 
does not allow for the loss of cropped area after tho 
famine duo to want of seed, Kiss of population, and 
p.cneral impoverishment ; nor has account been tahen 
of the Value of tlio second crop. The area douhle- 
cropped in the Haipur district in the wot yinr IKtl-l’o 
w.ts lu the Khalsa (for the r.ainindarl# were not llieii 
completely surveycdl o71',000 acres. A.ssuiuiu;; th.-it, 
with steady irrlpation of the rice, an area of lWO,(K)t) 
acres, with a yield of only t'OO lbs. an acre, mi(tht lie 
annually double-cropped,' the normal productioii of 
food-prain rosultinj; from the douhle-croppiiiK would 
bo 1CO,000,(XX) lbs., or in round tiiimbors 53,(X)0 tons. 
Hut ill the scries of years following 16‘.>1-P5 the area 
double-cropped fell lu follows : — 

Acres. 


16P3-00 

isi'o-or 

1807-03 

160S-0D 

1600-1000 


317.000 
207., 000 
3'i5,000 

378.000 
1 - 1,000 


Even if tho area double-cropped in each of theso 
years liad yielded the full 200 lbs. to tho acre, there 
would have been a largo dcricicucy below tho Bt.an- 
dard of (10,000 tons; hut it wns short in inost of theso 
years, and in the last it wns practically nil. 


If the gross losses for waul of irrigation during this 
period bo taken ns a niillion and a quarter tons, tho 
money value of this at the moderate rate of 20 seers 
to the rupee is rojircscntod by no less than 7 crores 
of rupees. In the two famines Government spent a 
crorc and a half in this district alone on famine relief. 
Its advances to cultivators have amounted to KIJ lakhs, 
and its loss in land revenue remitted and in settle- 
ment operations postponed would not foil far short of 
20 lakhs. It would bo no exaggeration to say that, 
taking all heads of revenue, the loss to Government 
has been two crorcs on nccount of tlio Ilaipur district. 
1-1. To irrigate all tho rice land of Ilaipur is of 
course an iinpossifilo task; 
Eiltnt ot rr>l<c!I” ntc.-ftsrj hut some considerable stride 
toaTcrttctualfimln;. in that direction is necessary 

if 1 VC are to save tho district 
from famine. With a. population of a million and a 
half, wo rofiuiro for a year's food-sapply at least 

250.000 tons of food grain; hut tlioro arc always some 
stocks, and with tho help given by otlicr crops, wo 
might reduce tho amount required to prevent actual 
famine to half that amount, or 125,000 tons, oi^ven 

100.000 tons. At this rate the irrigation of 000,000 
acres would suflicc as a certainty, and of 400,000 at 
a pinch. This would cost two crores at Its. GO an 
acre, but by free resort to tars tho cost might bo 
much reduced. 

Tho scantiness of rainfall lias not boon at fault so 
much as its distribution and the inolfcetivo means of 
storage. Even in 1899-1900 Raipur had 11 inches of 
rain in August ns against a normal of 13i, and Bil.-us- 
pur 20 -74 as against a normal of 11, and woll-con- 
Etructed tanks would have hold some water for tho 
much-needed September supply, had such tanks been 
in existence. 


IG. Tho irrigation of rice is at onco the most pro- 
. . , . , inising and necessary objeo- 

Irriiratna ol ricj to be Cnl tjyg ivllicll to aim, hut 
■ tliero are differences in tho 

attitude of tho people towards it. Wo have, besides 


providing it. to tc.vch irrigation in tlio northern dis- 
tricts, prencli it in Chimttisgarh ; wliilo in tho Wnin- 
ganga districts tho provisiuii alone will sudicc — the 
people will readily lake water directly it is made 
arailiihio, 

10. Irrigation from wells plays a very subsidiniy part 
in the ngnoullurc of tho 
lrrI,'i.U-m Ifjm r.cih. province, i'licro is some well 
UTigiu ion 01 wheat miNimnr, 
mainly on soil which docs not yield wheal well without 
it; and tho .siinio may bo found on n sinallor scalo in 
tho (rap cottoii-jimr country, especially tn tho Arvi 
and Ivniol Tiilisils ol Wardliu aim riiigpiir. U'liealwjll 
also ho irrigated on a small scalo whoro garden culti- 
yntion has neon nbamloncd. Rut outside tho cotton- 
jiuir country there is iiractically no settled irrigation 
properly so culled, and sui'iircaiio and garden crops 
grown by special cln'scs ol cultivators are tho most 
inipurtaiit instniiccs of wcll-irrigatioii. 

Tho cultivation of garden crops requires gouorally 
somo capital mid much industry, and tho averago 
lioid cultivator, unless he has some liorcditary instiiicw 
in that direction, will rarely bethink liimsolf of start- 
ing a vegutablo |',arden. 

17. b'o far as these gardens grow only porishnblo 

market produce for local coii- 
I’j'islf fi.-M (>r (Hell i-ii el sumption, tho idea of cx- 
jjrd.-u i-redjco tun Isr liiuilid. tcmliiig tlicm very largely is 
perfectly fulilo; but tho case 
is otliera'ise with spices, irnits or other produce which 
is capable of export, b'or instance, carthiiuls (miiiip- 
jihuli) might he cultivated more extensively. Somo 
years ago a notable feature iii tho trade roturns wns 
the fact that tho province had largo net exports of 
chillies. Rut this was a .sol.itaty iirstniice, and in tho 
imijority of years there is a largo net import of this 
commodity. In 19J0 (ho value tof imported chillies 
aiiiniinted to Its. G, 39,000, while tho exports aro only 
Its. 28,000. There is thus scope for an incrc.aso in 
cultivation of chillies. Tho 'sarao I’s true in respcctof 
ginger mid turmeric. As regards sugarcane, tho rea- 
sons allegixl for a dccliiio are so niaiiv and contradic- 
tory that one can speak with less coiifidcnco. But 
there is a very appreciable .scope for tho expansion of 
g.-irdon ciiltivatioii along presenc line?. Tlio crushing 
nssessment on garden industry imposed by tho Jlnrathn 
Government has been considerably lightened by our 
Settlement Olfici'rs at tho recent settlements, and tho 
old opium rents have been very gouorally reduced. 

18. The last normal year for which returns nr# 
Art Jit iiatl.tlei rt gatden available shows tho following 

‘I’ll- 'details of well-irrigation : — 

Kumbor of wells — 


Tcmpor.sry . . . . 

. 4C,GG4 

Durable . . . . 

. 12,033 


Total . G9,197 

Area irrigated from wells , 

, . . 77,252 


Acres. 

Ooniparo irrigated areas sliown as under — 

Sugarcane 23,425 

Grass nnd orchards . . • . , 3,76S 

Garden corps of !;hnrif season . . . G,2C) 

Miscelluncoiis food-corps of kharif season . 1,633 

Misoellancous non-food eiops of kharif season 299 

Tobacco 3G 

Garden crops of tho rnbi season 4,C01 

Miscellaneous food-crops of tho rolii season 1,232 

Miscellaneous noii-food crops of tho rahi 
season 22 


Total . 41,212 

Somo of the sugarcane is irrigated from tanks, so 
that if tho tot.al wcll-irrig.!i.- 
Kilcn-bn ol Irrigntion lo field t'Oti is correctly stated, 
crop*. there must bo nearly 40,000 

acres of field crops rccrtiv- 
ing water from wells. TJie latest returns have shown 
ns many ns 30,000 acres of irrigated wheat over tho 
province at largo. Tlicro is therefore distinct hope of 
extension- of Wcil-irrigation even to field crops, though 
it would bo too much to hope for nnj’ efficient pro- 
tection against Kamiiio by this means alone. Even 
if well-irrigation were to ho trebled, tlio clToct on the 
han-cst ciirnings of labonreni would ho small. 

Out of the total area of 77,000 acres irrigated from 
wells, tho following districts are those in which the 


Afr. It. H. 
Craddock. 


fNDIAN IRRIGATION COMMISSION: 


areas are’ largest, in which therefore the best hope of 
addock*, extension lies 



Acres. 

Saugor 

. 6,061 

Nimar 

. 13,041 

Botul 

. 9,002 

Chhindwara 

. 6,001 

Nagpur 

. 10,127 

Raipur 

. 8,683 

Sambalpur 

. 3,646 


Total . 66,260 or 73 per cent, of the 
whole. 

The area of well-irrigation is particularly trifling 
in the districts of Mandla, Seoni, and Bilaspur, and 
in Kaipur dt is small relatively to the total cropped 
area. 

19. Under the head “ Area irrigated from other 
sources,” the returns of loao- 
Othcr sources of irrigation. 99 show nearly 27,000 acres. 

This class of irrigation, which 
in the main relates to water lifted from streams, is o 
little importance except m Chanda, where 4,000 acres 
are thus irrig-ated. It also includes irrigation by chan- 
nel from bunded streams— a form of irrigation uhich 
is fairly common in Haipur, being known as the tar 
system,^ and has latterly been extended inJubbul- 
pore. The area so irrigated in Eaipur in 1898-99 uas 
7 500 acres, and it appears to bo tlie cheapest form 
of extentog irrigation,Sn that district at aff events. 

20 Tho irrigated area from all sources m 

me ixica b 1898-99 aggregated only 

Eitcnt to which the country ia 654,000 acres out of a crop- 

ftlrcady protected bj irrigatiou is area of nearly 16 mii- 

TcrjtmaU. acres, or just about 4 

per cent. In the following year it dropped to li per 
cent., thereby showing the liability of the supply to 
fail when most needed. Whereas, however, irrigation 
from tanks and tars fell by over 60 per cent., the de- 
cline in well-irrigation was only 17 per cent., and 
whereas the wells in use remained fairly constant, 
one quarter of the tanks could not be used at all, 
and few of the rest gave any sufficient supply, lor 
the limited area they wm protect the ‘f, 
greatly more dependable than the tank, but the cost 
of extensive protection by wells in this province.isprw 
hibitive when regard is paid to the limited resources 
of the cultivator. ...... 

21. There remains one kind of gucwi-irrigation to 
be considered, and that is 
The baediug ot fields lor wheiit tJjg bunding of fields for 
euUlTaiiou. wheat with incidental rice 

cultivation in level places where the bunds are not 
obliged to bo too high. 

Wo have no annual record showing the extent and 
progress of bunded nelds, 
Picseutareaof embaaked land, and it would be most in- 
structive if such a record 
were available; but in districts re-sottlod, in which 
bunding for wheat is a regular practice, the soil ola^ssi- 
fication effected at the settlement will show the state 
of bunding at the time. The following table refers 
to a few districts : — 

Area Area under wheat and 

mbauked. whcat^graiuat Sctllcmeat. 

Acres. * Acres. 

Ti.nsoh . . 39,411 251,000 


Damob 
Jubbnlpore , 
Sebni . 

Karsingbpar 

Balagbat 

Kagpur 


347,701 (fully) \ 
66,564 (partly) j 

10,497 

62,220 

18,602 

9,194 


461.000 

276.000 

238.000 
17,000 

320.000 


There is also a considerable bunded area in the 
Powni pargana of Bbandara, which extends into tho 
adjoining district of Ghauda. 


22. The practice of bunding fields for wheat culti- 
vation has received a great 
Effect! of drought ou the prac- jmpetus from the cycle of 
tics of bandiug. years, and it continues 

to spread every year. Tlie spread of kans grass in 
Saugor, Domah, and Hoshangabad has been very groat 
and bunding is now regarded r.s the best means of 
eradicating it. This I believe to be a mistake. U 
the money spent on bands wore sperit on powerful 
cattle and deep ploughs, and the roots of the Kaas 
exposed to the hot-weather sun, the weed could bo- 
killed; but as tho bunding has many other advan- 
tages and the eradication of kans .is one of them, the 
idea ia not one to he discouraged. 


As will be seen, there is a certain amount of bund- 
ing in most districts, almost 

- „ , , . , , ,, invariably to be found in 

Scope lorcxtcimoa of huudiog. 

soil is found adjacent to 
rice cultivation. From there it has spread to tho 
regular rabi areas. There exists soaps for the ex- 
tension of bunding in Saugor, Damoh, Narsinghpur, 
Hoshangabad, Nagpur, parts of Wardba, and, I should 
suppose, in Raipur and Bilaspur. There is no chance 
of the practice being usefully extended in any area 
where i'c pays to grow cotton and juar even in wet 
years in roation with wheat. 

23. I must confess that when I started on my tour 

with the Commission I was 
rxoDts from bonding Bccm to somewhat sceptical as to the 
to oolwclgh lossce in wet years, advantages of - blinding. -It 
seemed to be likely that in 
tho experiences of the recent dry years the losses of 
the rust years had been forgotten: But after hearing ■ 
the evidence of the witnesses of the northern districts, 
I have strong reason for thinking that over a long 
series of years the gains from the system of bunding 
are greater than the loss. Rai Bahadur Behari’ Lai, 
Kazanchi, who has spent Es. 60,000 on bunds, gave 
strong testimony to this effect, and his opinion has 
been backed by his actions, since a good deal of the 
work was done before the years of rust and a good 
deal immediately after. Although rust does more 
damage in bunded than in unembanked fields, yet 
when there is an attack of rust; such as ruined the 
wheat crop of Saugor in 1894, there is nothing to 
choose between them. In years when rust is not so 
virulent, the extra losses in embanked land are small 
beside the extra profits made in other years. The ac- 
tual cultivation expenses are reduced, weeds ore kept 
in check. The tracts which came through f.be famine 
best, and which have deteriorated least, are Lhe Jub- 
bulporo havcli, the corresponding areas in’Narsingb- 
pur and Slandla, and the Powni-Cliauras of Bhan- 
dara. 

24. For the province as a whole — to wind up this 
Eoagh onfiijBis cf crop nrc.is part of the. note ^tbo stan- 

and ultimate protection to be dard cropping may then be 
aimed at. taken as follows : — 

Standard 

■- area in acres. Eemarks. 

1. Rice . . 6,000,000 . Partially protected by 

tanks, 500,000 acres. 

2. Wheat . 8,600,000 . Partially protected by., 

lunds about ' 600,000 
acres i by wells about 
25,000. 

8. Cotton and its 1,000,000 . Rarely reijuires irrigation, 
luisiurcs. 

4. Juar and its 1,500,000 . Do. do. 

mixtnres. 

6. Gram . 1,000,000 . Partly protected by hundt 


6. Kodon and 1,500,000 
kuiki. 


7. Oil-seeds . 1,500,000 


8. Pulses of the 600,000 

iiari/' season. 

9. Pulses of the 1,000,000 

rail season. 

10. All other kinds 1,000,000 
of crops. 


Grand Total... 17,600,000 


. Partly protected by hundt 
and when grown in rico 
districts ns a second crop 
hy existing tanks, but, 
the areas so protected arc 
small. 

. Tho only crops possible on 
some of the slopes of the 
8atpara districts ; but 
capable of being replaced 
on level light soils by rice 
with irrigation, and on 
tho black soils of Chhat- 
tisgnrh by rahi crops or 
by juar. 

, Not generally requiring 
irrigation, , In the 
famine year 1899-1900 
til gave a very large 
yield j bnt linseed foiled 
from drought, and when 
grown as a second crop 
after rice, bencBts from 
the irrigation of the rico. 

, For tho most part benefit 
hy the irrigation of rice 
which they follow. 

, See gram above. 

.Includes about 160,000 
acres of sugarcane, garden 

- crops, - and proves, ot 
which two-thirds are dry , 

. Of this 1,500,000 may he 
taken as second cropJ 
grown on rico land . 
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• Iffy "iTti -J'-aV is I-'?'' 

. r ■ .4. (.'ill in tlio W.-driC- .»t;B •li''' 

Tl irn nro.a f-" - pr.-.vt.vo >n t!.« 

((in,. „! A I I'»n: "* ? 

iio-.A-no-'or' li.-.il. o fr-' liM.-l Mi-l 
nitlo-r Iis- III" ricl.ti of tlo-ir UMil'I.- 
'!( it Oiffio'ih In Inv ilfBcn 

<xtn- 

Kid’ll 

n'’mrti''’i!sr''rori: ‘"ooM' irripnt". If Mi" Jr-nn o'^n* 
^ o.»,« or if t!»<' nv’n<'ri of 

Uno. Mill tl," svorli ii'oot iKy^'n.'! 'V:’’’ 


! Am 1ft*’ 

•iifto "Vo*t 

«f r" no*. 1 


f .iw Vr i f tl Vl- fooB-ili, n it ilifiio'ilt tn inv ii..»o 
lionn or of .'• 'i ' ..p-.r;.,,,. imimrlaii".' !*’ 1" ‘"n’’ 

„,.o„ B r;« ';in tin; 'i.inii ii,Bt ti>.' nrj. 

cr;' r'l' , Vks l',v 111" nilmlirr of '•.llr.!;<y «Wl> 


1,-0 or tliroo mtilipio'P 
two or tliri'o rnntunioil'* vilinfv- 

Ilf r» t! no f.iidi romliinnltoit n_po*.- 

hIiIo, Mol til" wont P n 
<!"'ir.''lilo ono, llto inlorvon* 
linn of 111" ptat" will l>n flonrly jiiilifi"'!. . It- >na.v l>fl 
fonml yo.,iil)!" to o-nii-.t ,privft«" onforprip hy P"r- 
tnittinr l.nml <0 '*0 iic(]iiir"<l for « privnl" tniilt or 
"or if ft villnno CO. -nnity p tUorcl.y licnofitH; Imt 
fro'iuont rMort to tn. wroviBionB woiiM Im lil:"iy «o 
enmo iiiucli irrilftlioD, 


Plftf'Kift In 
joTstc lElfsTrlio 


Kvon in tlio onr.i) of ft fifnto 


. ' ;*,f .1* •<■ . rit . aim 1 1. 

•no .if ,| (>.,( (t WonM |.n firilill, lo 

''' tprr.il all t).n walor nn n 

tit f'f o.'.tfrtO;! t'f t'.fi*'! r.flf' to'ff a'l of I'.rrpini? 
rr. t-B'i-r !n ••.Jnti'; • I .ri'P. lli;| »>,n (irmli'llttal 
t- -I •if.-itn--. r'.'t It f .Itrif.l (111 fr,r. If. for ITH'MIt", 

?i tif.l r.'.r, itr!i;;,!«i '/>'<') r.rrrs in an avor.’.;:" yoar, 

! It r ..‘if f f-'.ly tint'-r l.i'i'f arf*-' in it yrtr lit" 

I'lit. ,( I iluoi. In fivt’i!!] to ffri:;.t!o only 

J.iifl soMlsUr o't tin rl atio" of tli.t! oil" ilr.r 

.ti.-if iffioy. It oi'iM Iff far Ivttrr to irripnl". 
«a;-, tr.'it. rrery jrar. atnl only in tli" rrtn 

ff fittri-o tltr.-i"l!!, 1 Iiii t'li'iM f nrirli r.WO ponplo 
fir, o-.y. 'Alyrart on! of.’'''*, nml 1.0't) if iIji"" troiiM 
fMT l.nlf tifir rri'i;n in tl.i. f.-.tnino y.-ar. Wlioroa., 
ft) tl.r Of!ii-r M.-tl.nl, !I;rr.- WlUlM I'O l.i'/'H p.oplo not 
a j 10 l.f't. r ol !.' to ri'-i't fitinino tlian lirfor.'. nrni 
nBtir fapa' l" of irfiitallti!; tlirir lari'I tionli! fi r flP 
♦ ! avo enn'' |o WB-.to, Morrovor, flto r.tlniln- 

v.>ii!,! to tnliroly ni>-rt If n .voar lil:i’ IPt'iVl'r 
iri' 1; it '’(••ill! I o tnnilno.t in amlt a 'I'atoii wlicn 
rti>l t r ofr. nitOoriiK' nil ripiiinl. ainl ilitlr.-st or fnmiiin 
'xt iiiioniifot In plain nnt.-r on llio rlmiiro of n 
(ntnrii ycir III;,. Ji in I'Oltor to nrort ono fntnino 

Mlnnlly on tlio Inml Ilian to lay liv rtt.ri-i for livo 
f.ittiinft in (lin cloinlt; wo rmixt rli.mm rainrlliiiift. 
Tlin iliffcr.'iKN' lit-i Iwltvcrn tryinj; In niiBrantoi’ n 
riinll nnml- r of iirotilo nitniiiil lotnl loit, iiitlonil of 
a larpor nntnli' r npiainif nrlnnl fniiiino. 

C?. Tlio otionnotn offi't't of croilit in avertinp; 

fntnino inii'.t not lio ovor- 
r'r(* rn twi'.t (I lonlictl. If, to CO IincI: to 

»«i(ii-fiB!;i<ir;i;it 7 ji(>r«. my ovnmnlo. (In' oxlrn l.fiOO 
po'oplo. wlm will lift oxolmli'd 
allocdlior iimlrr ono rrlidno, tmro iimlor (In' otlior 
rni.iynl profil-i for SH y.'nni, tlioy will oillior linvo 
n-ivix! oiioticli to rnrry (Iioni ovor tlio .'lOtli, wlion they 
p.-t no wnt.'r. or tlit'ir oroilitoni will I;nmv tlmt in tli'n 
.ni't tlioy will c.ot wnlor an titiml ami (;iyo (lirnn ml- 
yntirot to carry lliom llirnilcli. .Vll Hint in nocBs'nry 
it to pno'irvo a minriont tiro-a to yiold n need HiipplV 
for llio tvlinlo of tlio rio" Iniidt wliioli full, r-n to aponlr, 
witliin tlio .'plioro of influpiioo of your prnicclivo tnid:. 

lYo mutt aim at yonrn lilt" IPPIl-07 rntlior tlinn at 
yoam lil.-o 1899-1000 : fipl, I’oo.aiiao it in n Itind of 
fniliiro wliicli. in nil litimnn prolmliilily, in liltoly to 
.ooonr mott offon ; and, roeoiidly, liocfttito, wlion it doM 
occur, ■••'ll oontidcralions of ro'.cn'iiif; wntor for Boino 
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posniblo future nml Rronlcr failure muni l)o thrown 
to the winds. 


If n your like l.SOO-1000 follmvod u your like l89;t-07, 
no doubt the uroa proloo.lod would *Iio small; but it 
would .still bo much Inruor tlinii if tlio tank Jiad not 
l.you iimdo, and it would fall on a pooplo whoso cre- 
dit and rosourcos uoro uudiminished by previous loss. 
It will of course bo objected that the irriitntion of 
an urea subject to larRO auniial Hurt unt ions will in- 
volve odablisbments to ascertain it and colled syator- 
ratos, while by irriftatiut; a fixed and smaller area an 
annual .snin, Iv) bo collected throii/di mnlKur.or.s, can 
bo determined. There ntip.ht, however, to ho no in 
superable dilliculty in deidinj: in the same tiianiier 
with a larijer area in all ordinary years and rmiiitlin/; 
fees clmritoalilo on lauds not watered in years of ev- 
tremo drouy.ht. There must also, 1 think, under any 
i.vttem bo always same surplus receipts from people 
who take water for suKnrcane or riilii crops. That 
ther.' will be diincultie* is undeniable, but the best 
folulion will lie in niakini; a tank and Bccinp. how it 
works. 

30. Whichover criterion bo accepltsl as to the de- 
, , , ,, , , ftren of protection to bo 

Iniv'allen tliniM i t iVtllfdl nitnnil ni »I.» 

ettr itir rr.eU jriorlv.t. mess " "V '"/'-‘ClI worK, tllo 

»•«! rot c-'’’ ot'P, oujert. UttiK’d Ul tuiKit 1)0 io 
protect a eerlaiii area in 
eiveh definite tr.set of tlio distrief wideli is liable to 
failure. It is better to aim at diffiasinn of a measiiro 
of protection to a number of tracts tb.iii io make one 
Corner of a district absolutely secure ond leave olliem 
totally unprotected. 

01. <). H’litie SCO are prop.srinc and eonsiderinn tlio 
. .. .■ possibilities of lareo rever- 

ct irdnu'n 'Xmrr.Uh ''T "'"‘■t ^Alccfc 

i,nv«. to examine svliat is known 

in llaipiir ns tlio tor system 
of irrigation, Mr. Illenkinsop lias shown that in tho 
l.kat.vi areas of Itaipur an expenditure on viUnp.n 
tanks of lbs. 2,3.".000 in the famine has added ahoiit 
23.000 nercs to the irritable area. Labour was, of 
course, often insutficiently supervised, and sites badl.v 
selected on account of haste and want of experience; 
hut if every nilownnco lie made for this, {he advan- 
tage in f.arour of tars is romnrkahlo. Of these ho 
writes : ‘'The few (ars eonslructed, whero_ they' d'd 
not burst, irrigated areas out of all proportion to Ibo 
expenditure incurred, r.g., tho I’atharia tor. costing 
IIs. 2,G0l, irrigated •lOO’aere.s, and the Tnudw.a tor, 
which cost Its. 5,831, including also the erst of repairs 
to the Tnudwa tank, irrigated over fiOO acres. The 
Torn lar coat Jls. 1,770 and irrignteil 420 acres.” 


If these results are even approximately necuraje, 
tho ndriflnhility of a numlrer of clie.ap tar schemes 
would ho iiidionlod, not only in Cldinttisgnrh, but in 
other districts, whoro tho sy.sfem is at pic.scnt li'ttio 
known. 

32. Tho second cnao which was referred to in para- 

graph 2.'; .ahoro ns a case in 
rxpcilnifntat itrlrilloa. which tho State was bound 
to do work itself is tho case 
of impTovements, of which the vnluo is not known by 
tbo people. There are possible nrojocls for tanks in 
tho northern districts, whicli, if constructed, would 
cither irrigate existing rice, or enable rice to be cul- 
tivated. There arc also possible tanks to irrig.ato 
whe.at on the lighter v.arie- 
StMc mast talo fonio rlslt. tics of wlic.at land. But no 
individual will bo willing to 
lay out capital on a work of tho utility, of which lio 
is not himself satisfied, and in many cases the State 
would have to t-ako tho risk of tho experiment prov- 
ing a partial failure, or a very expensive siicccss. If, 
however, a real effort is to bo made to protoct the 
country, somo ri.sk.s of this kind mu.st bo run; but in 
order to save tho chance of heavy loss, tho oxprimonts 
should bo on a small scale. 

33. There is in Nimnr the Laohera tank, of which 

so much wa.s board in tbo 
Tlio Leclicra (nnt In Nimar. evidence before the Commis- 
sion. The tr.act in which it 
is situated is known ns tho Kanharpur-noria tract, 
which resembles more tbo Ncrbnddn valley wheat 
country than tho lands of Nimnr. This tank shoiild 
at once ho removed from the control of tlio District 
Council, bo repaired and improved, and tho effect bo 
tried of lowering the rates at present charged. It is 
believed that, if improved os proposed, it would irri- 
gate 600 acres, and this is about tho scale of tank 
which should ho a maximum until tho experiment of 
irrig.sting whe.st land c.sn bo shown to bo successful. 

i. good deal was said in Nagpur about tho Kaintek 
. , ■ project.' This is a very ara- 

Thc Hainlck ptojcct. bitious reservoir, which is 
estimated to cost ten lakhs 
of rupees and to bo capable of irrigating 30,000 acres. 


riio two arguments against tho schemo nro that it ii 
a costly work to select ns an experiment, and that on 
the wliolo it will irrigate a country wliicli was not 
st-voroly dislres.sed in tho famine. On tho other Hand, 
there is a good deal to ho said in its favour. Firstly, 
tha area to be irrigated contains a substantial amount 
of rice land, a,s well ns a considerable area of garden 
cultivation; secondly, much of the soil is light and 
a good deal of land might bettor be used for rice than 
wheat; thirdly, while possessiug these advnntngo.s tho 
work would show how far wheat would he irrigated 
on bhiek soil. Lastly, .somo villages within tho area 
di 1_ suffer a good deal in tho famine. 

The fountry which tho project would servo haa 
therefore most of the characteristics svhich would in- 
fluence choice for tho purpose of an experimental pro- 
ject, nml {he only clonht is the expense. Tho .same 
money might perliaps produce greater results olso- 
svliere. 


- 31. Again, ns already stated, much can bo dono in 
somo districts to educate tho 
et lnl:«k<! r'eo Hco irrigation, 

Inie mrli o/ D ip Xfrta;i!i!a sad both Jn the Ncrbiiuda Viil- 
Utc Bitpjra dWiIeli. Icy districts and in the pla- 

. , tcau districts. In Sconi tho 

intliix in the sonth-c.sst corner of Powar.s from Ilala- 
gh.at resniled in somo very excellent rice cultivation, 
but. thi.s area is cut off from Clihindwnra by a. wlioal- 
growing hareli, nml tlio light soil on llio other side of 
this land bin never liecii u.sed for rice. Tlioro were 
50 tanks constniclod, repaired or improved in Clihiiid- 
wnra in the famine; hut as Afr. Phillips toW us in his 
evidence, only threo of tbeso have been nssd for irri- 
gation, and few of thoiii were found to hold water. 

It is inconceivable that tanks cannot be made which 
will hold water in Dctiil and Chhindwnrn, and it j.s 
certnjn that many good sites could bo found. But 
the iieopio nmst bo tmight bow to cnltivnlT) rico by 
importing rice cultivators to teneb them, just ns tho 
Agricultural Department is now teaching somo of tho 
Bilnspiir cultivators bow "to grow junr. 


S.!. f?o far ns tanks and tars nro concerned, thcro 
is thus scope for much uso- 
cxpcrimontal work of a 

will show tlio way to priv.sto 
enterprise. Tlicrn is loss to be dono by tho State in 
tho w.sy of bunding fields and sinking svcils. This 
work must be left almost entirely to private effort. 
But even in tho c-ases of these works tlioro nro plaosj 
in which tho initiative may properly rest with tho 
State. 


In parts of tho province where tho bunding .sy.stom 
is unknown, or tho people h.nnkrupt, a few of 'cheso 
works might lie made by Govcnimont. If thoy were 
successful, private cuferprise, assisted, if necessary, 
by tnknvi, would no doubt go on with tho work. 
Similprly a great deal of land in tho foUth of Nagpur 
IS being spoilt by erosion and somo speoimon recla- 
mation worked of this land would bo most useful. 


Lastly, in respect to wells, in Chlinttisgarh thoy 
liavc had to bo constructed by public funds in order 
to induce the people to drink well w.ator, and it 
would bo equally desirable to encourngo wells for irri- 
gation. Wolls sunk under tho (muds of 'tanks in what 
are known ns tho ‘pojVrt’ areas have been found most 
sorvico-ablo in somo parts of Afndras and Hyderabad, 
and the Snmbalpnr witness spoke of tlioin in Sambal- 
pur. Any idea of saving the Clih.attisgarh rice crop 
by moans' of wells in the case of drought, or any hope 
that the Chliattisgarlii will tako to sinking wells by 
tho hundreds when he secs his rico crops withering, 
must alike be regarded as illusory. 

so. Butin those matlcm the proverb that ‘‘every little 
helps” should never bo de- 
Wclls in ChhatiUgnrh. rided. If there are wells xo 
hand already constructed, even tho Clilmttisgarlii can 
bn got to USD them in timo of need, and tbougli they 
may not produce mucli food, they will at least help 
to maintain a seed snpply. Wo learnt from a Raipur 
witness that special shifts woro made during tho fa- 
mine xo prosen'o somo seed supply, and a small sura 
at lea.st might bo devoted to introducing tbo Hyder- 
abad practice. 

Wo aro ondcavouring now to • introduce an agri- 
cultural associ.ation of le.ad- 
Arrloaltiiral assoeintlnns ing agriculturist malgllzars 
•htiuia htlp to [preafl IrtijMIon. in every district, tbo mem- 
bers of wbicb will, it is 
hoped, undert.iko in their villages, and report upon 
tho most promising experiments which tho AgricuL 
tural Department or their own members^ may bring 
to tlieir notice. Efforts will bo made . to induce tliem 
to extend various raetbods of irrig.ation, and a, Iirtla 
State aid in this direction will prove most sprviceablo. 
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no, 'id for tf;" fnrtl.rnnit r.f irri.^'f.to.n. 

Trr'. tlis* ni!) I'o n ■ror;' ftnr.ll ony to lolit ns 
r,s ioi) fhfjli !.’i' fildf* til ilox.l 
J.,..,",).,,,..; i'« tfro-Ci. c:dr ni!!i n few isolnSosl rn>.-t 
t< i'.r:'f lo.trroo'as. of lAlidlnriff fvlio rtro ttMo. 

l.tis ni itli'fi, to rx'p.air tlioir 
t.-ird;*. It niJl iifA h'dj) ns in the e.-i'o of iIioj’ silio 
nro rt.afl" nn.aWr* to riX'nd monor, or in tlm curi' of 
tonUs in irldcli it is i.'r'.;)r*st'tf.'irn^, not inorfly rojifiir, 
t!:nt is ntK'dc-d. 

It Ij.’ii I.rtn ttivrn in (vidont" tli.-it ti (sront dr.'ll ronld 
I>r donn to irniirovo vilinr'.o 
/.Stii-.’vi'.j «l Il lnn):s. Tlirir alniro nmnf'.r- 

it.l* fino-o. ir-rnt*. nro jirimitivc, or nl- 

to;;r*Ii(.r ivnulinf; : llirir 
rrdclimrnt nrrns nro too Inr.to or too *mnll. A(. n mo* 
drrnto ro't tlioir protrclirc vnliio mit;lit ho iniprovod. 
Tho osrnor is prr’inps not o'|iinl to tlio (iisl: nr c.snnot 
nfford it. TIio ffovonmirnt drrivri nt loaat Iiidf tlio 
rxtrn rentnl vnliio ivliicli irricatiim ninv ndd In tlm 
ns-sf't'!, find miidit not iinrr(i*oimIily nssftt in tlio iiii- 

F ros'omont of tlio tnnl:n liy oontriliUtiiiK linlf tlio ro-t. 
t tlion nood ftivo no oirmption for nny improvomont 
ofToctrd, ns it trill drrivo only Imlf tlio Vontid vnliio rtf 
tlio total incrcaso wliich the improvomont mny nlti- 
mnloly scenro. 
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l-r '. if t'.ii'o"*'" 1 om nn.'i'ioro 

,'r tl)'.- Jlln'ls nfr* tfraSr-l ill tins 

t -it Si fy r' liaf to l.i- I f. silt' d to slit* I’r.i* 
f.t.'l t'l- ('.'.I.i.fr in nliirli tliry nifo 
a?) So i'Mr I-*).* Jo-it Ei;;).! f»f- Tllr.r 

to I!-'. 1 . • hi'.iitiaiiy, nr.'I tf-.r njipr.i. 
f !*.'s •.■am t*> tl.'' improii li.rnt of jiMtoosivo 
f‘ 1 .".s-l 'at to I'l*' 1 '* fn’.lii slir nviinol olijrt-s. 

lor i.i.t'ii ti.ry orfo imp"*"-! 

4‘5 t'-. » ...i'.' l'-* t* » p 'D J., S-,.;,." fulli-.* .O};*)). 

dir I'is I'f tills faS.s l..*.i r.vii.avs horn nnjviiptilnr tuth 
St.r. p.r*.p 7 r, 1 IS it *’fi'dd I'S* .iSly r*';ri?.'SIr llin'ii to it 
if s' t fi!"..S' *..10 )]:>?)• f if i di.a;;*' iltipfnri tnrn) s. 

51 . If HO r.fr to lir.<l-ttn’-.o * 1 '.ia H-ai!:. n tprs^i.al r*. 
, . iftl.Jislitno'it Hitii Ml Aijr.rnl* 

limd of 1 ! rii.lliil or Vrry no* 
. fo-iary. Till* fnml almiild 

rrarf. Sno Inl'.t in n fr?r yr.irs' timo, mid half n Inl.li 
'll nil ip.ir i.-a an flii.-j.-tis 1 -* .sMisinni'nt •p*'i'i,silv Ir.sin- 
■1 for tir I'm of XTofl; f.-'iniri'I of it, Imvin;; n Inldi 
ifi'l a !,n!( for inipr.>vi-ii!».‘if 6 , tin tho |..ssi» tli.sl 

I fopri'tora f«!:iril!til<'l half of nny ontlny rrfinirrd 
v-.Sii sl.r ni'l of f'll.'dri. or otlirrn'ivr. nn nnnnnl oxjirn* 
ilitiif.' of slifio lal.iii tioiil*! 1*0 (ijo ntlllay po-.sihio 
for n;i.'.l| i-or<:'--mi nmoiint a Idch ia liv no nioniis to l>o 
i!r''l«;*o:I In nUotiiiifs till* fiimls to tlio lovrr.il divi- 
t.ojii mill ili-.trirts, it iintiM lint lo’ ni'rs''.snry to nllot 
to rarii division or lortil nriit tlio prrriM' miimiiil of 
thr r.itos tlii'v jinid. fund ivliitli is rni^nl fur tlio 
lit.'Vontinn iif fnmim' irmdd iminr.illy lir ilovolrd to 
nrrns wliirli nro mo't insonir*s: Imi it annld hr iviso 
p.diry to drvofo n porlimi to tlm Iiniidinn rtf (irids 
v.lirrr tnrli aorl: n'ns oxprinivo, to tlir rorlmmilioii 
of r.'iviiio iiind. or to am.'ill tors, niintmrnis Iiriiij; mndr, 
of roiirar, on tlir lia>.i» of nn otjiinl oxnriuiitiin' of 
jirivntr monry nn tlir wnrl:. No drlricl should lir Irfi, 
out in llir (Slid nltoi'.rtlirr, lint monry sltotild prrfrr- 
nlily hr ilrvotrd (o rnsM in ivliirli tlm total cost of tlio 
Improvrmrnt ivns liryoiul tlir inrniis of tlio privnto 
oivnrr. 

■J 2 . As nlronsly alntod fnrllirr laid: in tins nolo, n pri- 
valo oivnor ivlm is onito rrndv 

I'rm). rf .n-S'lsIm t-r rtl- 'J ‘"fit fr '"r Is offrii 

TEir i»-i< tHi.jfci i*> erriain imprdrd Iiy irniif of rommnnd 
•aP.-urli. of thr land. Tlio improvo- 

inriit ivlll snliraorfso Bomrono 
rlr.r « land, or tlio for or contour drain lia.s to cros.s ovor 
(lio ficldii of n. neii'.ldinuriiiK s'lllnpo. Nrpolintions, 
oven H'lii'ii Imoked liy tlm moral nnnsion of a Itrvonno 
OiTicor, nro linldo to fall. It will Uiorrforo tin ncocs- 
Bary to [;ivo poivor of ncqniiiition in eiicli cmcb ■frith 
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safeguards that the advantage to be gained by the im- 
provement by the village community benefited must 
be proved -.to be largely greater than the loss to the 
indwiduals or the community who are deprived_ of 
land; that the compensation calculated is deposited 
with the Revenue Officer before the work iS com- 
menced; and with sufficient security that the work 
will actually be carried out. I do not think that it 
would be found impossible to devise safeguards of this 
kind, and many useful projects might be carried out 
which are now impossible because of the dog-in-the- 
manger attitude of the person whose land is prejudi- 
cially affected, perhaps very slightly, by the proposed 
improvement. It would also he necessary for the 
owner of the tank to acquire land for a distributary 
channel when private negotiation failed. 

43. There is still one other case to be considered, — 

that in which powers of ac- 

Casea in which Government quisition should be reserved 
ehonld acqniie a private tank. to the State. If tlie owner 
refused to repair a tank, or 
to take iakavi for the repair, or to find half the funds 
in supplement of a grant-in-aid, it might be necessary 
in extreme cases for Government to acquire the tank. 
In that case it would be necessary to revise the terms 
of the settlement in such a' way that the rental value 
derived by reason of the tank might be separated off 
and made payable directly to the Government. The 
threat of acquisition would suffice to bring most pro- 
prietors to their senses. Our hands require strength- 
ening in this matter. 

44. Another form of acquisition would be a tem- 

porary acquisition in an 

Temporary acqaiBiUon in times emergency, if ^ the landlord 
ol drought. refused to give water to 

those entitled bo it at a time 
of drought. This power would be useful upon occasion, 
though its exercise would only be possible in a few 
cases. Action imder it would be a matter of a few 
days, while inquiry would taka time, and could not 
he entrusted to subordinate officials 

45. Some officers are afraid that State aid and in-' 

, terferenca of the kind sug- 
gested will demoralize the 
people and discourage pri- 
vate effort. This depends on the discrimination with 
which the aid is given; and under the system which 
I have roughly sketched above, aid will only be given 
to those who help themselves ; while the unworthy and 
incapable are to be ousted, not aided. _ At the same 
time encouragement must he given to improvements 
carried out entirely from private funds. There are 
two sorts of encouragements usually recommended : 
one is exemption of improvements ; the other free dis- 
tribution of takavi. 

46. I understand that in some provinces perpetual 

exemption of improvements 

Eiemplionbl impiovcmcnta. Is already the rule, while the 
late Famine Commission re- 
commended its general adoption. 

With much respect I venture ti dissent from this 
proposal. The value of an exemption from assess- 
ment as an inducement to improve is, in my opinion, 
exag^rated. To tegin Tvith, it is not an inducomont 
at all. The inducement is the profit to bo made from 
the improvement. The fear of assessment may be a 
deterrent. Exemption is, tlierofore, the romoyal ot 
n. deterrent. A man with a revenue-free liolding in 
oerpetuity has no such deterrent before him, yet 
experience does not show that he spends inore_ ou 
improvement of his land than his fally-assessed noigli- 
hour. Quite the contrary, he spends less because ho 
has not the same pressing desire to increase Ins in- 
come. 

I need not enlarge upon tho fact that the effect 
of such exemption is obscured by the enhancement im- 
uosed on general grounds; this has been made nbun- 
d.nntly clear by the evidence. Our assessments are so 
light that tho difference made by the exemption can- 
not affect a man one way or the otlier. 

Annrb. however, from this question, it is unroason- 
^ ’ able that a man _wIio onco 

Pctpclaal exemption clepre- gpends a comparatively small 
eitcd. Bnni on applying certain 

natural facilities should be for ever exempt from pay- 
ing tho State a share of the profits to which these 
natural facilities as well as his -application have con- 
tributed. At any rate, tho privilege of porpotunl 
exemption sliould bo confined to works of most eimop- 
tional cost and enterprise. Some Tccommond a fixed 
term of exemption in place of tho present rule — the 
exemption for tho remaining term of sottlomont and 
tor one settlement after. _ ... 

There is groat administrative convenience _ in ter- 
minating tho exemption .with 

Etfnmptlon ot 'i"! t " tho oxpiry of a EOttlcmont, 

tkonld xlvayi tat« fixed term 

' of years, and 50 people made 


wells in a village in different years, you would have to 
prepare a record showing the enhancement to which 
each was liable and the dato on which it would come 
into force. In that event if the people were tenants, 
there would have to be a perpetually progressive as- 
sessment of irritatingly petty rums. To judge from 
our experience of ordinary muafis, there would be con- 
stant cases of delays in bringing these extra demands 
on to the hooks, with consequent annoying recoveries 
of arrears. 

47. It would he preferable to fix a term — say 80 
years (or 60 years in the case 
A fixed minimum term is 4csit. of large works) and to tho 
end of the settlement current" 
at the expiry of tliat period. 
This would be a most ample time for such improve- 
ments as wells, bunds, and small tanks, i.c., such im- 
provements as would be in the capacity of a tenant. 

For the largo works I would recommend exemption 
as above-mentioned, retro- 
SpocM rewards for large works.- spectivo remission of tlw 
revenue of any Ihnd sub- 
merged by tbo tank, and as 
?? additional and sentimental inducement a grant 
(tnkum or ubcirn), either, as proposed by Mr, Sly, of 
a perpetual quit-rent on the and improved, fixed at 
a proportion three-fourths or seven-eighths of tho 
kamtl-jama, or, as suggested by Mr. Low, of a smaller 
revenue-free grant for two lives fixed at some propor- 
tion of the area improved. This concession would 
apply to plot-proprietors and rnalguzars, but not to 
tenants. The muafi concession ' would be conferred 
with retrospective effect ns soon a- the tank was com- 
pleted, and would continue 
Volno of wMch sboaidnot be so long as ic Was maintained 
alienated ontsido ibe family, jy, repair. The concession 
would also ho personal to the 
grantee and his heirs, and should not continue in 
favour of a transferee. It is seldom that an owner of 
this kind voluntarily transfers tho land ho has im- 
proved. If he loses it, it is because he is involved in 
debt, and he loses it almost always below its full value. 
Moreover, the revenue-free grant is intended to have 
a sentimental value in the eyes of the man who made 
the improvement and his family. It is not intended 
as a pecuniary benefit with a transferable pecuniary 
value. 

48. The next point to be considered is takavi for 
land improvomoht. Witli 
Tahivi for land imprOTcmcnt the exception of tho year 
small operations bjtberto. 1896-97, in which famine 

loans to tlie _ aggregate 
amount of lli^ lakhs were given out. Takaxn operation 
for land improvement have always been cu n small 
scale. 

Ongin.ully, no doubt, applications were few, and only 
small allotments wero asked 
Enconragement of foiori dls- for. Later on perhaps stnali 
allotments have discouraged 
applications. Applications 
are made very commonly in tbo early liot-weather.' 
Tho financial year is over before tlio inquiries are 
complete, and some time elapses before tlio next year's 
allotment is made known. Delays of this kind aro ■. 
one discouragement,, but I don’t think that tlicy 
count for much. _A largo loan is not to bo negotiated 
in a hurry, even in tho case of a private money-lend- 
er. It is also the fashion to say that - severity of 
collection affords a discouragemont. Loan instnlmcnls 
should always bo suspended if the .season is such as 
to require suspension of royenne, but tlioro is littio 
advantage in making tbo instnlmonts ropnyablo in 
tho next yoat. If ono in- 
Too early repayment is tho real stalmcnt has to ho SHSpond- 
ai-cooragement. jt should bo postponed 

till after the last instalment. 
Save, liowovor, for sorority in a year of losses, I do 
not think that tho demand for ropnymont is much of 
a deterrent to men taking loans. Tho real deterrent 
consists in making tho first instalment repayable too 
soon. Tho rules permit of the first instalment being 
fixed three years after tho receipt of tho loan, and 
this procedure should ho followed, and tho term ex- 
tended to five years when necessary. Tlio rules niso 
allow a maximum term of 35 years for ropnymont. 

So long a term is only necessary in tbo case of very 
largo loans given for expensive works. Fifteen years 
should bo tho ordinary term. It has been tho fashion 
to fix three, five, nino and sometimes ton, but more 
often the shorter periods. The applicant is a-sked 
when bo will repay tho loan. A borrower is always 
sanguine about tho time in which ho can repay a loan, 
and ho mentions a short ono a.s an inducement to 
getting it. Very long terms aro unnecessary and rislry 
in tho case ot'tonants of short standing or small status, 
and tho security for advances is weakest when tho 
conntiy is dotcriomtecl and tho demand is for tonanto 
and not for land. 
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49. Tho Ltmd iniprovomoat Loans Act requires cer- 
tain formalities, such ns lo- 
.\monnloI odvance allowed. cal notification and tbq hold- 
ing of objections (section b), 
and tbo Government is bound to bo satisfied that tbo 
security olforod is adequate. It lias been s^tod in 
evidence that tbe rules do not permit of siifiloicntly 
largo 'advances being made. But Itnlo 7 allows tbo 
loan to bo made to tbo full value of tbo land for 
wbich it is t.akon, or of tbo landed security olfim 9 d by 
sureties, and tbo Commissioner may oven sanction a 
larger amount tlian this. 

It is true that in tbo case of occupancy and ordi- 
nary tenants, Itulo 9 requires tbo joint personal se- 
curity of- not less tban tiireo occupancy tenants, anti 
tbo loan cannot (witbout tbo Commissionor’s sanction) 
exceed three times tbo total rental of tbo tonants ^bn 
offer security. But since that rule was framed tho 
Tenancy .Act, sections 40 (3) and 70 (3), specially pro- 
vides for tbe s.alo of tbo holdings of occupancy and 
ordinary holdings in roefovory of Govornmont loans. 
This therefore enlarges tbo security which such ten- 
ants can offer wlicnover tbeir land lias a niarkot 
value. 

Tbe laud for tbo benefit of wbicb tbo loan has been 
granted can bo sold free of all encumbrances, vide sec- 
tion 7 (c) and the proviso to that section, iho only 
question is wliat is tbo land included under that term. 
tVlien a tenant improves ono field in his holding, 
docs tbo whole bolding constitute tbo land for tho 
benefit of which tbo loan has been granted, and in 
tho case of a inalguzar does tlio term 1**° 

whole village? I am not aware that this question 
has over boon judicially raised, ^bt it is ono that 
might bo raised at any time, and ono therefore Mhich 
should bo made clear. 

60. Another matter in connection with thcso_ loans 
^ jg often r.aiscd is tho 

Kates of fnlcrcEt. interest. The Chief Commis- 
sioner may sanction loans at 
n lower rato of interest or free of interest altogpthor, 
and tho Commissioner may order that the running of 
interest may be delayed “ until a date which shall pre- 
cede by at least six months the date fixed for the repay- 
ment of tho first instalment of principal. Otherwise 
tbo interest runs from tho 
Modcralo bat penal Interest Is date of tho loan and is not 
aroUtnltc. less than Ci per cent., and 

tho Deputy Commissioner 
may charge 12i per cent, on any instalment of prin- 
cipal or interest that is not paid in time. I have no 
belief in penal interest, but in all other respeots the 
’ rules as to interest appear to bq puffioiontly liberal. 
Tbo rate is well below the provadlinc rates at wbicb 
money can bo borrowed from private lenders, and has 
certainly hot deterred would-be borrowers. 

61. On tbe whole, then, it appears that tbo rules 
offer sumoiently attractive 
More' powers shoaU to given terms if full advantage is 
to tho Deputy Commiesfoner. taken of them, but it might 
be well to giyo moro power 
. to the Deputy Commissioner. The necessity for obtain- 
ing sanction may deter him from offering more favour- 
able terms, and gives tbe impression that tbo more 
liberal concessions aro to bo applicable only to excep- 
tional coses. 


There is, in my opinion, a groat field for tbo oxtou- 
sion of land improvement 
A great field for the gradual loans in this province, if tbo 
extension of loans. terms for repayment are 

made moro liberal tban Ims 
been tbe existing practice, and if these terms aro pro- 
perly published in tho villages. But I would advocate 
a gradual increase. It is a mistake to press loans on 
unwilling recipients, and just at this moment tire peo- 
ple aro impoverished ana indebted, and unwilling to 
add to tbeir obligations. 


In normal years the sums advanced over the whole 
province seldom exceeded 
Fixed onnnnl allotment fora Ra. 30,000, but of late years 
” the famine loans, wbich are 
really land improvement 
loans offered under special terms, have confused tho aq- 
counts. I would estimate, however, that we could in 
tlie near future distribute four or five I’aklis annually 
over the province, but progress must bo cautious, for 
there is great risk, that loans would bo misapplied to 
payment of creditors, and supervision becomes diffi- 
cult as loans become very numerous. We must also 
be prepared for disappointments. If an annual allot- 
ment of five lakhs were made, it would never do to 
reduce it, because in the first two or three years it 
was not fully distributed. 
Special officer not gcncrolly I am not much in favour 
rnulrcd, of a Bpeoi.al officer beina 

appointed for the distribu- 
tion ef these loans. Tbe Deputy Commissioner and 
Vol. IV. 


bis Executive Assistants should bo able to do what 
is required, but if in any district or at any particular 
time applications for tho loan bocomo very nimorous, 
it would be easy to dotnil an officer on special duty 
to deal with thorn. 

62. Roforonco has boon made in tbo course of tho 

Commission’s inquiry to tbo 
Aid other than pecuniary to advisability of lending tho 
prlrato works. sorvicea of professional woll- 

borors in tracts where it is 
desired to push woll-irrigation. This would be a kind 
of work on wbicb oxponditiiro would bo justified from 
tiro Brovincial Improvomont Fund, provided that such 
a staff was procurable, at lOll events in tbe beginning. 
If tbo staff was found to bo satisfactory, there is no 
reason why woll-to-do people should not pay for its 
services at a tariff to bo fixed by tho Agricultural 
Dopartmont in all cases in which ’cho operations woro 
successful. 

Similarly, if w'o liavo an Agricultural Engineer with 
a Milled establishment,, it 

Efpcclally nsctul In the care ol might bo put at tbo disposal 
Court ol Wards. of private individuals for 

tbo purpose of giving advico, 
or of innking surveys, a ebargo being made for those 
soryiecs to bo credited to tbo Fund in tbo case of all 
woll-to-do persons. Sorvicos of this kind would bo 
specially valuable to our Courts of War^, wbicb aro 
often uiiablo to undortako important works for foar 
of wasting tbeir wards’ money on some ill-considored 
or ill-carriod out scbonio. Tbo largo solvent states, 
tbo only ones in wbicb important projects can bo un- 
dertaken, could well afford to pay for this profes- 
sional assistance. 

63. My rceommondations under head III of tBis 


Sammary of rcccmmcudaflojis DOtO may tbcroforo be SUm- 
rcgordlng privole works. mod up ns follows : — 

I. — Tbo constitution of a Local Famine Pro- 
vontion li'und to wbicb would bo credit- 
ed — 

(а) Tbo proceeds of tbo present additional 

rates. 

(б) Any fees paid by Court of Wards’ es- 
tates or by private persons to tbe Agri- 
cultural Dopartmont for advico, sur. 
voys, or professional assistance. 

(c) Any fines imposed on malguzars who 
refuso to carry out tbeir obligations 
regarding tanks. 

II. — Tbo addition of an ongineoring branch to 
tJio Agricultural Department to bo charged 
to tbo Fund mentioned above. 


III. — Tbo balanco of tbe Fund to bo devoted to 

gronts-in-aid for agrioulturnl improvements 
oqu.al to half the cost of such improve- 
ments. 

IV. — Enlarged powers of land acquisition for tbo 

improvement of village tanks, and to give 
tomporory control over distribution of 
water in emergent cases in times of 
drought. 


V. — Exemption of improvements for a fixed 
minimum term of 30 years or 50 years ac- 
cording to circumstances. 


VI. — Special rewards in the shape of proportional 
quit-rent or revonue-froe grants for 
spooially costly works on a scale to be 
dotorminod, to bo given on completion of 
tho work with such rotrospeefcivo effect as 
is necessary. 


VII. — ^The encouragement of takavi by longer 
terms for repayment, postponement of 
first instalment to throe or five years, and 
by Busponsion of instalments in the event 
of crop failure, effeot being given to each 
such suspension by putting on all subso- 
queut inrtalmonts by one year. 

I'\i' The immediate practical steps to be taken to 

give effect to the objects desired. 

64. 'Tiro construction of irrigation works wliicH the 
Government may decide, 
NcccsBity ol a com- upon the recommendations 

" of the Commission, to un- 
dertake as State works mast 
necessarily bo spread over a long term of years, and 
such funds as may be allotted annually should tlrere- 
fore be devoted to the most urgent works, that is to 
say, to works in tbe tracts which most nood protec- 
tion. 

The selection of tracts to which money should first 
be applied must tliereforo 
inyestigation in tracts not pro- {,0 the first duty. Having 
Hlono this, we shall sOo Wbioh 
of tbe projects already pro- 
pared fall within these tract*. If any of ibcS6 traots 
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'.are either not protected at all, or are imperfectly 
protected, investigation must he directed to projects 
in them if such are possible. 


Construction tvill folloiv in the same order, but 
the programme must be 17011 
Determination oi certain ptin- ahead of construction, 60 
that in the event of famine 
occurring, relief worls may 
bo selected to the best advantage. ' The projects al- 
ready draivn up in a preliminary stage must be put 
into a final shape, if local examination and consulta- 
tion ivith Revenue Officers show that they are worth 
constructing. But information has to be obtained and 
a decision made in respect to such matters as the duty 
of water, tire standard tank capacity to be adopted 
with reference to the rainfall, the degree of protection 
to be aimed at, and the proportion of protection 
which will stave off famine in any tract or group of 
villages. 

65. So far ns immediate construction is concerned, 
_ , , we have in Raipur and Bi- 

“egaS Ta 'tS l^^pur a number of unfiniah- 
laraluc. “ ® ed works commenced in the 

famine which should clearly 
be completed. We have learnt from the Chhattis- 
garh officers that these works are eminently suited 
to give protection to types of villages which are most 
liable to failure, oven though they may not bo situ- 
ated in the tracts over which as a whffie failure was 
most general. They are ready to hand; the fresh ex- 
penditure to be incurred is not large, and they will 
give us admirable experience. Let them bo com- 
pleted as soon as is possible. But let not completion 
of projects from preliminary to final stages or investi- 
gation come to a standstill meanwhile. 


We must have a district irrigation. BcUemc just as 
we have a district road scheme, and just as roads in 
the road scheme can be readily transferred on to tho 
famine programme, so will it bo with works on tho 
irrigation scheme. 

These are tho measures necessary with reforonco 
to major works to be executed by tho State; but 
there is an extensive village work programme to bo 
prepared, which will include the minor works cap- 
able of being constructed as village works in famine 
time, and of being gradually carried out from tho 
local Ramuio Prevention Fund in anticipation of 
famine. 

66. Tho measures summarised under Part HI of 
this note in paragraph 62 

Earlv introdtictlou of Bica'urca are Capable of being intro- 
<ii ousted in Tart 111. duccd at a Very early date, 

and there need bo no delay 
in respoe'e to all which do not require legislation ; that 
is to say, all except those which rofor to tho acquisi- 
tion of land for private works. 


Legislation will certainly bo necessary both for tho 
control and managomont of 
Dal any legislation nccctsary State Works, and for obtaiu- 
nill reqaire caution. ing the powers of acquisitior 

which 1 havo indicated iu 
respect to local works. But this is too important c 
measure to bo hurriedly puslied tbrougli. It is possi- 
ble to indicate general hues; but further cxpenouco 
and much discussion nro necessary before details can 
be determined. Opinions may, however, bo invited 
on tho general lines, and I should bo disposed to re- 
conunond a sliort special Act in preference to amend- 
ments of existing Acts. Our Land Revenuo Act is 
already encumbered with unwieldy iuterpolations and 
amomhnonts, and tbo iiiter-dopoudcnco of public and 
private irrigation in this province will make it Uiffi 
• cult to moot its needs by amendments or additions to 
tbo Northern India Canals Act. 


67. I will now bring this note to a closo bv roughly 
indicating for each district 
Ocam! h-etch of dbtrlct wliat scope exists for exteu- 
ro!-ibfiitic!. Sion of protection in ono 

shape or another to tho dis- 
tinctive parts of each. 


Sawjor . — Tliero are 2.6,000 acres of rice in this 
district, of which all but n small fraction is irrigated. 
I.ocal inquiry is needed ns to whether this can bo 
usefully protected or oxtcmicd, and wlicther rice can 
be sutetitufcd for some of tlio area (82,0fKJ acres) 
rfopiretl with the lull millets. But apart from this 
the chief .scope lies for improvements of hharif eultiva- 
tion, cotton and jmir, on wdl -devised sites; for tho 
extension of well-irriga-.ion (over O.OtX) .acres of wheat 
wore irrigated in IfW-OI); .and, lastly, and chicily, lor 
the extension of bunding of wheat fiehls. Improvo- 
monks are o^pecially needed in tlio Kluir.ai 'lnli.stl, 
where past failures havo been most Ecvere, oud laut 
bus most extended. 


I bolioyo also that tho Khurai Tahsll comprises 
most land of tho kind for which canal irrigation has 
been attempted in the adjoining districts of Bundel- 
kband, by means of the Betwo C.-inal, tho results 
gamed by which would ho of much interest. 

Damoli . — This district is divided into well-marked 
havch and non-havcli areas. The central tr,tois, wind), 
are chiefly hlaek soil whott land, offer tho most favour- 
able field for the extension of bunding, which 1ms al- 
ready made some progress. There is also scope for 
well-irrigation 'to be extended. 

In the nou-havcli portion of tbo district there is 
a rice area of over 70,000 acres, while another 70,000 
acres arc cropped with hill millets. There is consider- 
able scope for the irrigation of this rice land, and of 
the wheat land adjacent to it. 

/ubtiiteorc.— There are no less tlian 220,000 acres 
of jico land in this district, of which about 120,000 
acres aro doubled-cropped, and provided for by tbo 
banded fields. For tho rest irrigation is desirable, and 
it should be possible to convert into rice land, or to 
substitute better cropping for some of the area (101,000 
acres) now growing kodori and kiitkl. Jlost of tho 
wheat area is protected by hands. But tlioso can bo 
-further extended, and the two ^sterns can bo de- 
veloped. 

Tbo tracts most liable to suffer from drought are 
the Mnrwara Tnhsil and the Eundum and Bargt 
Circles. 

jl/an<ffa.— -Agriculturally tlio most baclrward district 
ill the province, over 60 per cent, of tlio population 
being aborigiiml. As about half the district is bold 
on rayatwari tenure, the State 1ms special obligations 
in respect of it. Over a limited area it has land liko 
that of tho Jubbiilpore havcli, but for the rest there 
is a grc.at dcal of poor billy land. Tliero aro over 
80,000 acres of rice and 220,000 acres of liiJi iniDcts. 
Tbero exists very considorablo scope for additional rice 
cultivation; juar and cofeon aro practically unknown 
in the district, and their introduction secims desirable. 
Well-irrigation is very scanty, and the people liavo 
very little capital; but tho district sulloted much moro 
in 1896-97 than in 1899-1900. 

Ncoiit. — Tho southern and south-eastern portion of 
this district contain rice land akin to that of Bala- 
ghnt and capable of being greatly secured by irriga- 
tion. In tiio rocky Laklinadon Talisil it iniglit ho 
possible to extend jiior, and perliaps cotton ; and there 
should certainly bo room in tbo valleys for inuoli more 
well-irrigation. Tlio havcli tr.act on tho Ohhindwnra 
border might offer a field for bunding. This and u 
corner of tho district situated below tho gliats did 
fairly well in both famines. 

Narsinghpur . — Bunding of wheat is well known in 
this district and is capablo of mucli extension, es- 
pecially in tho Gadarn-nra Talisil. In tho soiilh of 
the district at tho foot of tlio Sateuras there is a 
light soil tract which offers a field for irrigated rice. 
Tlio area now imirrigated is 26,000 acres, and this 
part suffered greatly in tho droughts, while tlio central 
area of tho district escaped very iighlly. Thoro is 
a light soil area in tho Godarwara rahsil which it 
inight-bo possible to help by tars. 

Ilosliangabad . — In this district tbo protection of tlio 
wheat crop should be tho first consideration, chielly 
by bunding, and to soino extent by wells nnd_t-inl;s. 
Tho Soltagpur Talisil contains tho lightest soil, and 
the so-called black soil of tbo talisil might Ini loumi 
to take irrigation, if any good projects can bo found. 

In tbo west of tho district better cultiva'tion of Ulmtif 
crops is a possible iniprovcmeiit dc'orving encourago- 
ineiit. Tho district became too dependent on wheal, 
and Ims suffered for this. Rico is not important; but 
tliero is a strip of land along the Tawn in which wells 
might bo increased. 

A'inmr. — ■'Well-irrigation for tho cultiv.ntion ofwhe.nt 
in tbo valleys, and ftr tho protection of tbo hhailf 
crops clsowlioro, is practically tlio only form of irri- 
gation whicli is promi-iing. Within limilii this is tbo 
part of tho iirovinco in which wells can bo pushed 
most. 

J3chd and Chhutdiranr above the (Ihdts . — Wells 
.nro capable of extension in these districts, and in tho 
loro! light soils there might bo luucli M-npo for the in- 
troduction of rice with irrigation, J-lxiteriinems are 
necess.irj'. Nortlicni Botiil I.eloiv the (!b:Us cboiilil 
olTer Koiiie good tank .sites. In the level poriioii'i of 
the plateau in Bet al there is a very gwd field for 
extending well-Irrigalioii, and ’■ngare.ine ciiltjvii.iou 
iiiigbl revive. Tlio Chalir.-ii ami Ling,". ItartT o. 
Clibindwara contain fiomo level wbc.it Inna Bmiii«r 
that of the Sconi hnvrli, in which bunding. nagat ■« 
tried. Tho are.i of rice in thc'so two di'in'-is is in- 
significant; that under hill millets is very large. 
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Tlio Sausnr TaLsil or Chlundwara below tlio 
is similar to tbo cdtton-jttar_country of Nagpur, and 
affords Bcopo for well-irrigation, 

TT'ardlia.— Tlio Arvi and Wardha Talisils are cot'*:®''- 
jimr tracts; woll-irrigation miglit bo oxtondedj ".*}*’ 
nothing else can bo done. In the Hinganghat Ta;'S'*i 
thero is a rabi area in which tho bunding of 1'°'“® 
might be tried as an experiment. 

Nagpur . — ^In tho west of tho district there “ ‘ 
cotton-jiiar tract. Thero is good woll-irrigation w'm®'' 
can bo extended. In tho centre and south of 
district there is a largo area of wheat land, paft .“t 
which is favourable to bunding. Tho oast of tlio dis- 
trict presents features similar to those of _tho_ dvl'i* 
cent rico country, and there is scope for jice irf'Ba- 
tion. 

'08. Bhandara, Balaghat, Chanda, Baipur, 
pur, and Sambalpur. These aro tho great ricp dis- 
tricts of tho Province, and it is in tlieso that 
greatest field is open for tank irrigation, largo and 
small. So much has been said about them bot“.i" 
this not© and in tho evidenco before the CommipSion 
tliat it is unnecessary to repeat details hero, -dut 
'■ a few words .are nccossaS ’i? 

SpccLil temarts regardins respect of Sambalpur. liiat 
Samtalpur. district is composed nldi9®t 

entirely of light soil. It® 
dimtvto vs> wn'tVt.'NVidsto'SMStft -sVmio Mwc. vgddJJ'm 

storms of September and October, which move aw^y to 
the north-east and leave tho bulk of tho Proy"**^® 
iintouohed, frequently give Sambalpur rain. The .t?’'" 
figuration of the country and its soil afford facilities 
for irrigation, and tho attitude of tho people tov'i^.d® 
irrigation more resembles that of tho Wainganga .dis- 
tricts than tho rest of Clihattisgarh. Unlike liinpin' 
and Bilospur, the district is not hampered by t'lo 
remains of tho lahha-hhnta system which so im(>od®s 
improvements in Raipur and Bihispur; but, on tho 
dehor liand, its tenure is such tliat tho private ouliidi^ 
havo no interest in making tanks except suou * 1 ® 


iinprovo tlioir own bhogra or home-farm. Largo irri- 
gation works aro perhaps less necessary in Sambalpur 
than olsowhero, but tho districts should not bo ontiroly 
neglected in any scheme of improvement which may 
bo adopted for the Province at large. 

59. As regards the scattering of fields which haa 
resulted- from the old lahha- 

Zaihfihaia Bytlcm In Ealpur bliata system in Raipur 
nnd Bilaspur. unj Bilaspur, it is difficult 

to know what to suggest. 
Tho present law would recognize the exchange of 
tenures which ai final redistribution of fields would 
entail; and if all the parties concerned would agree, 
the operation would bo legal. But tho idea of such 
a distribution has faded, though tho results remain, 
and the difficulties in the way of a compulsory redis- 
tribution would intensify several hundred-fold those 
wliich aro encountered in tho division of sir land in 
a partition' proceeding. Gradual action by pressure 
brought to boar on malguzars seems the only course, 
but if tho idea caught on it might rapidly develop. 

CO. Tn'o sfatomonts aro attached to this note show- 
ing, respoctivelyj tho dotaib! 

Statements ntinohed to tliU of irrigation m 1900-01, 
““‘I- and tho total figures of cer- 

tain distinctive years. 

In 1900-01 tho decrease in irrigation is in great 
'hta to, ton ^huumsib to ’rau 'CtJWmicWm otirh 
want of seed and resources. In Clihattisgarh the re- 
turns of the last few years have been disorganized 
by sottlomen'i; operations and famines, and confusion 
has arisen with reference to the area which is irri- 
gated by percolation (tho pajra). In other parts of 
tbo Province, however, tho statistics are more reli- 
able, and show how irrigation is resorted to in normal 
years and how village tanks are apt to fail when they 
are most wanted in years of drought. A very brief 
memorandum showing the advantage in crop outturns 
which embankment or irrigation will give is also 
added. 
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Mr. C. E, A. "W, OtDHAM, Collector of Gyn. 
(BanJtipore, S4th October 1902.) 


Ir.O.JE.A. (I'/ie President.) — How long have you teen Col- 

V. Oldham. of Gya P— J'or nearly five years, 

— — 2, Q, Before that were you in this part of the worM ?— 

Yes. I have sewed in Sbnhabad, in Darbhanga and in 
Monghyr also. 

3. Q. And you have probably bad some experience of 
faminoP— Veiy slight. In 1892 in the Monghyr district 
I was in charge of a small famine relief circle. The dis- 
tress was not severe. 

4. Q. Would you say that there was any place in your 
district where there is a reasonable fear of famine, or aro 
you praotically iminnno P— I don't think wo are immune, 
but we are almost^ immune at present. Thera aro one or 
two tracts in the district in which I think famino might 
ooour. 

6. Q. And what is the oharacteristio of these districts ? Is 
it an absenoe of pains or ahars, or is there any deficiency 
of rainfall P— The normal r.ainfall is low in onr 
district as it is in the Shahabad district. Secondly, 'the 
means of irrigation in these tracts are few and unreliable j 
the lands are high j tho soil is not very prodnotive ; and if 
a good rainfall does not occur, the reservoirs and artificial 
channels for irrigation aro not filled, and consequently the 
crops suffer. 

6. Q. What would be the remedy for this p — Tho only 
remedy is the extension of the system of artificial irrigation 
by channels, reservoirs and wells. 

7. 0,. The extension of channels and reservoirs has pro- 
bably its limits J has it not ? Has all been done that can be 
done P— I think not in the case of channels, and in tbe case 
of reservoirs also, I think, there is room for extension 
and improvement. 

8. Q. These channels ; are they derived from tbe streams 
coming from the Gya hills ?— f rom tbe hills of Chota 
Nagpur which fringe the Gya district. 

9. Q. And which are torrential P— Quite so, with tbe 
exception of two or three streams which are more or less 
perennial. The Punpnn generally has water all the year 
round, though it has very little in the hot weather ; and 
there are two other small streams which retain their water. 

10. Q. The Punpun passes through Patna alsoP — It 
does. It is a small river, but still it retains water, owing 
to the Boil through wbiohTt flows. 

11. Q, These ahars and obanneis aro very ancient, I 
suppose P — They are, no doubt, 

12. Q. They are entirely of native-making P They 
have not been suggested by ns P— Not at all. _ By far the 
greater part of them date from before the British rale.- Tho 
tendency now is for these channels to fall into disrepair 
owing to the disintegration of proprietary rights. For- 
merly when these channels wore made they were made by 
tbe order of large zamindars who owned large estates and 
had large powers— powers which no zamindar at the present 
day wields or can possibly wield under onr laws. For 
instance, the Maharaia of Tikari was all powerful in tho 
district one hundred and fifty years ago, and in the time 
of previous Maharajas, who had similar authority, the 
greater portion of these channels were made, though we 
have no historical records of this. Now it is impossible for 
such new channels of this description to be made by any 
zamindar, beoanse he will have to carry them throngh the 
lands of other zamindars who will not agree, or who will 
obstruct in some way or another. 

13. Q. Then that state of things is at least partly due to 
this unfortunate want of cohesion among them in recognis- 
ing common ohjeots? — It is the state of society at present. 

It is a lamentable condition of things no doubt, but it is a 
fact that no two neighbouring zamindars will combine 
tegetbor to help in a work of common benefit. 

14. Q. And that tbe zamindars in this great sub-divi- 
sion of land are not as large zamindars as there were for- 
merly?— Not nearly. This disintegration is going on 
daily. It is admitted by ail. 

15. Q. ■\Vbntistbe remedy P— Disintegration we cannot 
prevent. The only device for getting round tho difficulty 
is legislation. 


•i S.' m the direction of making the author- 

ity of the Collector more supreme P — Of enforein"- the 
np-keep of these channels on which the ouk'iv.ation of the soil 
or of i%ths of the soil of the district depends, maintaining 
^om, repairing them and extending them where necessary. 
. Without legislation this cannot be done. It is impracti- 
cable at present. I know many cases of pai?ts which 
bare fallen into disrepair omng to these causes, and which 
have cither become unused, or partly, unused, or so largely 
silted np that they are rendered less serviceable than they 
used to be. , 

17. _ Q. And wonld yon give the Collector summary 
powers to levy a fine in order to got the work done or force 
the men to carry it out P — I would give the Collector suoh 
power as this that he should be in a position to say to cer- 
tain zamindars who own the lands through which these 
channels pass, “ repair them,” and if they did not catiy out 
ills instructions, he should be empowered by Jaw to have 
tho work carried _ont himself and to realise the cost from 
these zamindars in proportion to their interests. 

18. Q. Do yon think the effect of snob a. law being 
passed \vonld bo to put them on their mettle. If not, it 
wonld give tho Collector a great deal to do? — I think it 
would have that effect also. 

19. Q. Do these works really require some professional 
advice to manage them?— They do in their inception. 
That is another point on which legislation is required. No 
new pain should be constmoted unless it be approved by 
some professional man. 

20. Q._ I gather it^would not be very easy to construct a 
new pain without interfering with tho rights of some 
other zamindars P — It would be difiicult. Objection would 
no doubt bo raised by the zamindars having riparian inter- 
ests further down. They wonld perhaps go into the Civil 
Court for an injunction or for damages. 

21. Q. {Sir Thomas Sigham.)—Gan they get an in- 
jnnmion to prevent, them P— I think so. Certainly. The 
Civil Court has full powers to interfere in suoh matters. 

22. -^, They can prevent a pain being constructed P — 
They can issue an injiniction. 

23. Q. Then the case goes 'up to the High Court ? — 

Frequently. ' ' v , 

24. Q. These pains are little channels leading' out of 

nullahs, I suppose P — Leading from the rivers. ^ 

25. Q. Big and little? — Yes. 

26. Q. Does the zamindar put a bund partially noross 
the nullah P — It is not necessaiy at all. (The witness 
illustrated big meaning to the Commission.) 

27. Q. Is the zamindar allowed to put a bu7id across a 
pain, or partially across it P — In many cases they have 
acquired what is called a prescriptive right to do ao ; hut if 
any zamindar were now to bund up a pain, whore it has . 
not been the custom to make a bund hitherto, tho other 
proprietors would at once go into Court and got it broken 
down. 

28. 0,. {Mr. AffiiV-AfacScnsie.)— And do they, ns a 
matter of fact, ever attempt to do that P— Very rarely. 
Occasionally they do. Only the wealthy zamindars aro able 
to risk it. 

29. ©. {The President.)— Then I suppose tho a/iuc does 
double duty in irrigating the lands and having its own bed 
irrigated P Is that so?— It is. Sir. kn altar fills in July 
and August and part of September. It is then easy to 
irrigate paddy and other crops,' and as soon as the water is 
all used up, rabi crops are grown in the bed of the alias', 

30. Q. And to which is tbe greatest importance nttnohed 
— to the paddy or tho crops grown in the bod P— P.addy, as 
far as my experience goes. No doubt a very exceflent rahi 
crop is produced in tho soil of tho bed, but it is a very 
small one. 

31. Q. Are wells kept up in the neighbourhood of these 
ahars p — I hava not noticed that in tho Gya district. 

32. Q. {Mr. Muir-MacTceniici) — You don’t find that 
people choose sites for their wells by preforemo in their 
neighbourhood P — No. Ahars are generally made at a 
dutaiicD from tho Tillages. 
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82. (2, Aro they over (Died from the yxTMwP— Yes, 
Romciiinc.s, 

8.8. Q. 1 on nifty fill one and tUeti the mins eoinc doivn 
and it overflows?— Yes, tlmt is nossiUe. 

SI", (J- I Rupposo they belong to the fftino owners ns tho 
pains P— SomctimcB. 

85. Q,- There is no question of paying for having thorn 
filled up P— No. yi^or.?, j'ou will understand, nropro-cmi* 
nenlly suited for tho higher lands where pains cannot go, 
/’(iDi.f, ns you understand, can only follow tho valleys of 
tho strennis, hut ahars nro intendod for tlio high IniKk — 
wliftt nro knoini ns laiir Innds iu tho Gyn district where 
yioins c.-innotroiieh. 

80. Q, Is there room for innliing more of the.so ahars ? 
—Yes. 

87. Q. IVlint do they oftnt, — money ndvanccs, or fomo- 
body to give them n lead P— iifoney, enterpriso, cduc.>tion. 

88. Q; Ho they make niftiiy now ones now?— New ahars 

nro occftsionnlly inndo. 

89. Q, Y'ou could not give any idtn ns to tho numbers ? 
— No, 

90. Q. I suppose you have never had fftinine in tho Gya 
district ; have you P — IVo arc supposed to have had it in 
1873-74. 

91. Q. Have you got any programmo for works there ? 
—Yes. 

92. Q- 'What sort of work's p — Ro.ids, tanks. 

93. Q- Irrigation tanks P— Tanks which would be used both 
for drinking and irrigation. 

91. Q. Would it be possible to employ famine labour in 
olearing thcsoyiniiis outnnd putting them all to rights, or 
would that bo objectionable, as being private property ? — It 
might lead to disputes. 

95. Q. Would tho owners bo able to employ labour in 
that way P-yNo douht they would, but we would bo doing 
work for private persons, not for tho public. 

9G. Q, Tliat is bolter than doing work which is useless P 
—We do not do work that is useless. Tanks are not useless, 
nor arc roads useless. 

07. Q, You have plenty of useful works to employ yonr 
Labour ? — Certainly. 

98. Q- You employ 'labotu' that you have on reads ? — 
Yes, and tanks of winch wo arc not likely to iiavc a largo 
number. 

99. Q. You propose _lo put in masonry lioads to tbc,se 
pains ? — I think tlmt is a voty urgent necessity, 

100. Q. Would there bo any great objection on tho part 
of tho owners to that F — Tlicre would be some objection, no 
doubt, hut it should ho overruled. Great distress is being 
caused by tho non-csistonoo of snob head-works. 

101. Q. Would they welcome heads like that to prevent 
damage, or would they regard it as a means of reducing" 
supply P — The latter. They would not welcome it. 

102. Q. Would you propose to make them even if tlio 
objootiofl exists P — I would give them tho oplion of doing 
it, and if they did not, I would have it carried out and 
recover the cost from them. 

103. Q. Yon would do it at their expense P— Yes. 

104. Q. (Mr. Muir‘ Mackenzie.) — ^With reference to 
land improvement loans dnring the last five years, I notice 
that the largest number was made in 1890-97, — 107. Can 
yon tell mo the amount P — No, but Bs. 1,04,000 was spent 
on irrigation works alone, — wells, tanks, irrigation olmnnols 
and reservoirs. 

105. Q. About a thousand rupees a loan ? 

106. {Mr. Allen.)— B,s. 1,04,660 was spent. 

107. Q. Were the loans as large as that?— That was 
exceptionally heavy. 

108. Q. Take 1898-99 P — There were 18 loans and 
Es. 16,185 spent. 

109. Q. That, again, is nearly a thousand rupees a loan. 
To whom are they generally advanced ? — There arc two 
kinds of advances. Those figures represent only the Land 
Improvement Loans Act. Advances are made both to 
zamindars and rayals, for improvements to zamindars, 
under the Agriculturists’ Loans Act to cnltivatois; very 
rarely to oultivatoi's under tho Land Improvement Loans 
Act. 

110. Q. Ir tenure any obstacle ? — No. 

S. B. B. 


Ill; Q. Then wliy do you advance so rarely P— Thov 
take tuoir loans under different Acts. ’’ 

112. Q. But if a raynt wants to make a well, cannot ho 
take it under the Land Itnprovomont Loans Act P — He can 
if ho likes, 

_ 113, Q, Tlmt hardly seems in acoordance with tho inten- 
tions P — No doubt cattle, seed and other things arc tho 
objects, I do not recall any case of a rayat applying for a 
loan for a well. 

111. Q. Is that hooaiiso ho does not ivant it or because 
of tho diffioiilticB of getting it P — I cannot say. 

115. Q. Are there any difficulties on account of bis 
tenure? — No, so_ long as tho seourity is sufficient. If ho 
1 ns a largo cultivation, ho can get a correspondingly largo 
loan. 

110. Q. And oconpanoy rights P— We do not make any 
hard-and-fast rule. Oocasionnlly loans nro given oven to 
those with non-ocenpanoy riglifg. 

117. Q. Is there any diffionUy as to the availability of 
tho security that tho rayat can nflford P~No. It means 
delay, but tlioro is no great difficulty. There is delay on 
account of the inquiries to bo made by tlio subordinates of 
the Revenue Department, 

118. Q. Can that be obviated by any change of system P 
—If an officer wore deputed to go into the district where it' 
was thought advances might be required with full powers 
from hend-qnartors to give loans up to a certain limit. 

119. Q, Have no officers sucli powers at present P — 
Officers iu charge of sab-divisions have these powers. 

120. Q. Do not they exercise them P — No, not in my 
experience. Applications ^ for loans come info the head- 
quarters of tho district or snb-division. 

121. Q. And head-qnartors nro often far distant from 
tho applicant’s abode P — It is not altogether the distance, 
Tlio scrions difficulty is the obstacles created among the 
mohnrrirs, and nntil the applicant gives 10 per cent, to the 
men who deal witli the loan, that loan is not given ; some 
diffionlty is raised. 

122. Q. Is no nltoration needed in the period of ro- 
nyment of tlio loan or lowering of the rate of interest P — 

do not tliink it is necessary to lower the rate of interest j 
it is already low. 

123. Q. What period o! repayment is usually fixed ?— 
Agriculturists’ loans are usually repayable in three years. 

121. Q. And Improvements Loans P — It depends on tho 
amount. Ten to fifteen years ; very seldom fifteen years. 
Tlio law allows up to twenty. 

125. Q. ,I think tho law allows repayment up to thirty 
years. Tlie rnlos say twenty years, but they often reslriol 
the law on this point. Would you he prepared to go up 
to twenty years p — No, not beyond ten years. 

126. Q. Why do you prefer the short period ? — I think 
the men are fully able to pay within that period. 

127. Q. If you allowed a longer period, would you be 
able to give loans to somewhat poorer class of mou P— W'c 
might, but I do not think it is a matter of much impor- 
tance. 

128. Q. Did you in the year of scarcity advance any,,, 
considerable snm for tlio construction of kachcha wells P — 
No, it was not necessary. Last year was the only year of 
apprehended scarcity during my tenure of office. 

129. Q. Have you ever been confronted with the difficulty 
that a seoiirity that is offered is subjeot to a prior enoura- 
brance P - Occasionally, not frequently. 

ISO. Q. A witness said that bo considered that landlords 
might with advantage be given more facilities to secure on 
enhancement of their rent, jnstifiahle in oonspqnonre of 
improvements effected by them. Do you think that ad- 
visable P — I do not think any further facilities than "are 
already provided by the Act need be given. 

131. Q. He has to go to Court P— There are two ways— 
by contract and by suit. 

132. Q. If the matter is Bubstantislly beneficial to the 
tenant, he would have no diffionlty in getting enhancement 
by contract P— Not if ho is a good landlord and the tenant 
is reasonable. 

l'33, Q,. It would be dangerous to grant further facili- 
ties P— 1 think it would bo wrong in principle. 

134. Q. Why, if the improvement is a good one ?— Lj"?* 
gard it as primarily the duty of the rayat- to improve his 
land. It is chiefly tlie result of the peculiar system ‘'f 'y? 
district which imposes that duty bn The landloi d. I sboula 
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like to see the abolition of the hhaoU tenure in Gjn, and 
nothing hut cash rents. 

136. Q. Do not you think that the landlord has the ad- 
vantage of a good deal of oapital which would otherwise lie, 
to a certain oxtont, idle P Could it not ho usefully employed 
in improving the land P — It could he nsefully employed 
in that way. 

136. Q. Another witness said that if irrigation could he 
introduced into a district like the Bhahua Snb-division, that 
the people, including, I understand, the zamindars, would 
not object to the introduction of a general cess P— I do not 
agree with that opinion. I think they would strongly 
object. They would regard it ns a violation of tho perma- 
nent settlement. Also the advantage would not be com- 
mensurate with the cess levied. 

137. Q. Do yon think that, in spite of that objection, it 
would bo justiBahle to impose such a cess if Government 
were convinced that the advantages were commensurate P — 
I think it would. 

138. Q. Do you think tho advantage could he made 
commensurate ? — That is a matter for professional opinion. 

139. Q. Supposing a tract very imperfectly provided 
with facilities for irrigation were by mains of a protective 
work placed in os good a position as tho Sone Canal area. 
iVoiild that justify tho cess P — Cortninl 3 -. In my district, 
in consequence of irrigation, lands which once paid annas 8 
ore paying Es. 6 to Es. 7 a ligha, and one zemindar in parti- 
cular told me that a village which onco brought him in 
only Es. 3,000 now brings him in Es. 18,000. In such 
instances ns that the imposement of a cess by Government 
would bo justifiable. 

140. Q. Another subject. Do pains oocasionally lend 
into ahars P — It is not common. Ahars are intended 
for high lands which cannot be irrigated by yains. Oc- 
casionally a pain is led into an aJiar ; then only for con- 
serving. 

141. Q. Can more water be stored by tho construction of 
more ahars for the purpose of receiving water from tho 
pains P — ^Yes. 

142. Q. "With regard to disputes about the rights of 
water in different parts of streams, do jmu think it would 
be advantageous to frame a record-of-rights P — It would 
be an excellent thing. It is a proposal that has been fre- 
quently made by mo in conversation, but it has never gone 
up to Government. 

143. Q. Do I understand that yon would enforce the 
payment for labour on pains by going to the Collector to 
undertake the repair and to charge the cost provisionally to 
the zamindars P lYould it not bo preferable to levy a cess 
and that Government should do tho repairs P — I would 
rather give tho zamindar tho opportunity of doing it. If 
Government were to levy a cess, it would mean getting a 
permanent establishment for tho work, and our experience 
of establishments is that they are a source of har.issment 
and annoyance to the people. 

144. Q. There is no danger of the zamindars doing the 
repairs inefficiently P— If they did, the Collector should have 
it efficiently done. It would be for him to see it efficiently 
done. 

146. Q. He would require an establishment for that, I 
suppose? — Ye.o, it would require an increase in the sub- 
ordinate executive, but not a very large or unmanageable 
increase. 

, 146. Q. Zamindars, in many oases, would not, comply 
with the orders of Collectors P — Not if they know that 
the Collectors have authority behind to enforce them. 

147. Q. As for commutation of hhaoli lands, would 
you not fear that the people would dislike cash rentsP — 
They would welcome them. 

148. Q. Do they not find that a produce rent serves 
■ them belter, having reference to fluctuations of the seasons P 

In the case of some zamindaris, but not as a general 

role. ... 

149. Q. In the matter of pains, do yon not think it a 
good thing that Government should take over the manage- 
ment of even some of tho very large pains for irrigating a 
hundred villages for instance P— The experiment might bo 
tried. ■ 

■ 150 . Q. {Mr. Bajaratna Miidaliar.) — In the case of 
the zamindar whose - revenue _ yon 'said increased from 
Es. 3,000 to Es. 18,000 from;the introduction of canal water, 
doe's he pay a proportionate increase of the water-rate P — 
That I cannot tell you. • The rate is primarily paid by the 
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cultivator, but tho custom varies. In some cases the Mr. O.B. A 
zamindar pays half j in some cases nothing. jy, Oldham, 

{Mr. Allen.) — In some oases the landlord is allowed to 

collect from the tenants. 

161. Q. 'What is your security from non-ocoupanoy ten- 
ants P-— His cultivation, his non-ocoupanoy right. It is 
usual in such cases to grant a loan to a combined number 
of tenants, who are mutually responsible. 

^152. Q. Whore an occupancy tenant constructs a well at 
his own expense, does tho zamindar demand an enhanced 
share of tho produce or raise his money rent P— Where 
produce rents ore in force, a certain proportion of the actual 
produce goes to the zamindar. So that if by constructing 
a well a rayat’s fields produce a larger quantity, the 
zamindar naturally gets the benefit. 

163. Q, Does not that tend to deter the rayat from' con- 
structing wells P— So far ns I know it does not. 

154. Q. As to prior encumbrances, we get certificates 
from the registraton officer for which no charge is made P— 

We don’t get certificates. 

166. Q. In other parts of India tho tenants contribute 
hibour to keep certain channels in repair. Does that custom 
prevail in zamindari estates in those provinces P — That is a 
common practice in tho Gya district. As a general rule, 
tho r.iyats carry out those works themselves. 

166. Q. Unpaid P— In the better governed estates they 
ore paid, and in tho Government and Wards’ estates, of 
course. 

167. Q, Has tho zamindar any power to enforce snob 
onstomary labour P — I know of none. 

158. Q. {Mr. Mitir-Mach'ensie.) — What is goam labour P 
—That means turning out in a body to repair a breach, for 
instance. 

_ 169. Q. {Mr. _ Bajaratna Mudaliar.)— Would legisla- 
tion be necessaiy in the direction of enforcing such custom- 
ary labour P — There is no necessity for it. 

160. Q. Have not these pains been repaired by villa»B 
labour from time immemorial P— I believe so. In bhaoH 
district it is primarily the zamindar’s duty, and I would 
enforce the execution of that duty. , 

161. Q. The original construction is borne by thezamin- 
dar, but the subsequent maintenance is shared between the 
zamindar and the tenants P— That is a principal system in 
vogue in the Gya district. It is regarded as the duty of 
the kamindar to maintain those works in a proper state of 
repair. 

162. Q. It would be regarded ns the duty of the zamin- 
dnr were there a reoord-of-rights drawn up to-morrow p— 

That would depend upon the Settlement Officer. I should 
certainly suggest it. 

163. Q. Suppose pains get ont of order, has the 
tenant any riglif against the zamindar in the Courts under 
the Tenancy Act P— Not that I know of. 

164. Q. Mr. Jlylne said that the zamindars had no faci- 
lities for enhancing rents even in c.ases where they carried 
out improvements themselves at their own cost. Do yon 
accept that? — No, I would refer yon to tho Bengal Tenancy 

Act. ^ 

165. Q. In granting loans do you give them in instal- 
ments or in one lump P —In instalments for Land Improve- 
ment loans. 

166. Q. {Mr. Muir.Maciensie.)—Eow about Wards and 
Government estates ; have you made any improvements or 
ahars p— Many, and we have been able to extend iirigation, 

167. Q. {Mr. Allen.) —Would you look at the preamble 

to the Board's rules for the Agriculturists’ Loans Act P 
There is a distinct intimation to district officers there that 
they are not to supersede the mahajans. Has that any 
effect in restraining Colleotors from disbursing mouev 
under that Act P — Yery little. ■' 

168. Q. Under the Land Improvement Act rules I 
think there is no power for Sub-divisional Officers to 
disburse loans, and under the Agrionltnrists’ Loans Act 
they have power only on delegation from the Colleotors P— 

■Such powers are always delegated. My Sub-divisional 
Officers, have powers under the Land Improvement Act 
also. 

169. Q. {Mr. Bajaratna Mudaliar^ — Concerning a 
general cess to be levied on account of irrigation, have you 
not known a tenant pay more than his share P — Tes. I 
have not known oases where he pays more than the land- 
lord pays to the Government, bnt 1 have known many oases 
in which he pays the entire cess. Ho ought to pay 
half. 
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Mr.O.E.A, 170. Q. Have you no povrev to prevent it? — IVe are 
IF. Oldham, powerless to prevent it. Therajats, as a rule, acquiesce in • 
such action. 

171. Q,, (Mr. Allen.) —You spoke of the commutation 
of bhaoli tenure into nahdi on a large scale. liVoultl not 
there he a difficulty in getting the tienanta to comhine to 
keep up their gilandazi?— H it ■were done on the lines I 
suggested, there would be ho difficulty whatever. 


1/2. Q. But the legislation you proposed had reference 
to pains to large works P Ton would not propose legis- 
lation in order to keep np ahars? — Yes, certainly I would. 

173. Q. (Mr. Muir-Machenzio.) — "iVould you not 
require a very large inspecting staffP— Not necessarily. 
Kayats would soon complain if a landlord were not main- 
taining his pain, and proprietors also. It would come to 
the knowledge of the Collector, and he would know when 
to depute an officer. It would not require a standing army 
of inspecting officers. 


Mr. J. H. Toogood, Superintending Engineer, Sone Circle. 


Mr. J. B. 
Toogood. 


(Banhipore, 25th October 1902.) 


1. Q, (The President.) — How long have you been 
Superintending Engineer of the Sone Circle P— Five years. 

2. Q. And as I know you have had long experience here 
before P — Yes, os Assistant Engineer and Executive Engi- 
neer. 

3. Q, We have’had ample evidence that the in-igation here 
is extremely popular, as popular as I have seen anywhere. 

4. Q. I understand that the whole supply that you can 
count upon in the hathia is employed P — Certainly. 

6. Q. In every year P— Not every year. In 1899 the 
supply of water fell below ; and if we had had to supply 
water to a larger area, we should not have been able to do 
so. 

6. Q. The hathia is a period of about 16 days P — Yes, 
generally from the 2Gth of September to the 10th of 
October. 

7. Q. Could you in a year, when the supply failed, say 
to the rayats— “ We cannot give it to you in 15 days, but 
we can give it to yon in 22 days ” P — That was what 
practically happened in 1899. 

8. Q. Were they much worse off P — I don’t think they 
wore. 

9. Q. Did they cry out for remissions _P Did you grant 
them remissions P — No. We gave remissions where the 
crop fell below a certain average. 

10. Q. During the whole season there are periods when 
there is more water than is actually wanted, even the 
hathia P — There are periods in which we have more water 
than is required. 

11. Q. Would it be worth while to take measures for 
increasing the supply of the canals for that time P — I am 
afraid the expense would be prohibitive. 

12. Q, I should like to know whether you could out doiwu 
the walls of your weirs so as to create greater velocity P— 
It would cost a certain amount of money, but it might be 
worth it. It might damage navigation, but that would be 
immaterial. 

13. Q. Is it a thing that has come before you P — I have 
thought of it. 

14. Q. I understand that the extreme pressure at the 
time of the hathia is due to the draining offi of the whole 
rice-fields just before P — Yes. 

15. Q. Could you to any advantage arrange to fill ahars 
just before, say in the first week of September P — We could 
fill the ahars, but it would affect the irrigation. I fancy 
if we went in for that system the leases would decrease. I 
don’t see how you could quite make an assessment. 

16. Q. (Mr. Mttir-Machenzie.)—lB there not enough 
water to supply the leases and to fill the ahars as well P— 
There would be at times. 

17. Q. (The President.) — Could one use the ahars ns 
supplementary storage basins P — Of course where the whole 
block or all the lands below the ahars were under leases 
there would be no harm in filling the ahars when we ate 
spilling water. 

18. Q. In September yon are spilling water ?— Generally 
•we are. 

19. Q. You think the difficulty would be about assess- 
meut p— Yes. Some of these ahars are connected oue with 
another, and they would probably pass on the water to 
unleased lands. 

20. Q. Is there inside the field of irrigation a consider- 
able amount of water supplied to lands which do not pay 
nuy canul rates P — Tliere is. We try to prevent the ahars 
being filled from the canals except at certain times when 
water is given at fixed rates, out there is always a lot of 
malpractices in the w.ay of water being taken into unteased 
lan^. 


21. Q. If these malpractices mean wastage of water, 
they' are malpractices. If they mean merely a question of 
difficulty of assessment, would not you wish to get rid of 
that difficulty somehow P For instance, could not the diffi- 
culty be got over so as to store and utilize water, the aha7’s 
being used as reservoirs P— If all the lands were leased, of 
course there would be no objection whatever ; but of course 
there are oettain high lands, which could not be irrigated 
under the ahai-s. 

22. Q. (Mr. Bajaratna Mudaliar.)—1S.\^it\7e ahars 
be filled by arranging for lump payments from the zamin- 
darsP— You would have to select your al/ars , for that pur- 
pose. You might do it that way. It is possible. 

23. Q. (The President^) — Yon say the sngiir-oano culti- 
vation has been doubled since the construction of the Sone 
canals. Its area is limited to the hot-weather supply P — 
Yes. 

24. Q. Yon mean the supply before the r.iins p — Just 
before the rains. The hot weather season ends 'with the 
26th of June. 

25. Q. What are yon irrigating besides sugar-cane, then P 
— Sugar-cane is the ptinoipal crop j there is n little indigo 
also. 

26. Q. Do you practically take every drop of water you 
can for sngur-cane p— We are often very hard pressed indeed 
for the sugar-cane. In fact, the eastern main system 
has often tebe closed owing to dearth of water in the hot 
weather, i.e., from the 20th of April ; the water we let out 
is even sold. 

27>. 0,. We found elsewhere a very considerable system 
of supplementing canal irrigation and tank irrigatiou by 
wells P— Yon see here tlie staple food of the district is rice, 
and that conuot be irrigated by wells. 

28. Q. I mean for crops like sugar-cane P — They do 
irrigate a little sugar-cane in places from wells ; in the 
Bhabua Sub-division I have seen a largo plot of sugat-cano 
irrigated from a well. 

29. Q. They would not think of helping canal irrigation 
by irrigation wells P— I don’t think so. 

30. Wbat is your hot-weather supply P— It goes down to 
about 600 or 700 cusecs. 

31. Q. There has been no question of storage in the 
valley of the Sore ; has there P — No; I don’t think there is 
any project, unless you take those smaller irrigation streams 
in Chota Nagpur. They are on the tributaries of the Sone. 

32. Q. 1 suppose you have not much occasion to go into 
BImbiiuP — 1 have to visit Bhabua; Imennjnst going by 
railway to lihabua, but 1 bavo not travelled about much 
within the Bhabua Sub-division. 

33. Q. Yon were here before the irrigation by the Sono 
Canals began. Is Bbabna very much iu the same state as 
this part was before it came under irrigation P— I think 
Bfaabua is very much worse than the Shahabad tracts were 
without canals. 

34. Q. (Mr^ Muir-Mackenzie ) — Wbat did these depend 
on then P ~ Ahars principally. 

36. Q. Shahabad is very much like Gya P — Totally 
difiereut. It is a flatter connt/y. Gya is on undulating 
coantry. It (Gya) is like parts of Madras. 

86. Q. (37/8 Preiirfenf.)— In the report of the Knramnassa 
scheme I find in Mr, Maconochy’s report that ho says : — 

“ The question of command is the next one to bo con- 
sidered, and hero wo are met by the difficulty that the 
Karamnassa traverses the western and northern portions 
of the district ooncemed, so that the bulk of the storage is 
nnsnituhly placed for conveyance to the affected tracts.’’ 
Ho also goes on to say : — “’The only solution to the djffi- 
oulty appears to ho to construct a high level canal, taking 
off from a weir, to be oouatruoted as close as practicable to 
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tlio point wliore the Knrnniiinss.'v ('tnorgoa from tlio liills (eoy, 
nt nbout tho lowl of tlio 270' or 280' contour) nml ninniog 
nrnriy dno cost for nbout 30 miles, falling Rrmlimlly to 
^hout tbo 260' contour nt tlio point wbero it would meet 
tlio Kudrn river.” Could you not tnl;o n cnnnl from tlio 
bottom of it P— Tlioso reservoirs nw too liipli «p the river 
for n cinnl to bo tnlion direct from them. The reservoirs 
nro very high mill there is n \vntoi*fnll of 176 foot below 
their proposed sites. 

S7. Q. Then tho river it.self would bo mndo to c.'rrry 
water P — I'ho rv.servoirs would hold the w.atcr nnd tho river 
would be used to carry it to n weir lower down. 

38. Q. I suppose you think it would be the right thing 
to thmsli out this Karnniiinssn project nnd have it propeily 
surveyed P — Most decidedly. 

3P. Q. Have you means in tho way of offioors for under. 
taking it P— I have not. It certainly roijuircs a special nnn 
— nnd a good iiian. 

<10. Q. 11ns tho Provitico got the means P— Mr. Horn 
would bo able to state that. 

<11. (IFr- JIcrn-)—l tliink wo could get it dono. 

■12. Q. {T/ie Pretident.)— Yon be.ard Mr. llajaraluaH 
exaniiuntion just now. Can you giro us iiifoniialinn ns to 
what tbo cost per aero is for tlie me.a'inrcinonts ? — It has all 
l>cen most carefully worked out in this book. It conics to 
about annas ixT acre. I tliink tho Deputy Collector's 
establishment costs between I!s. 60,000 and Its. 70,000 « 
year. Tiie cost of measurement nnd collection nro nearly 
raual — bclwten 7 and 8 per cent. r,acli. At present tlio cost 
PI measurement nnd callcclion is nearly halt-and*lialf. 

‘13. <2< That is, 15 p3r cent, both for lucasuronient nnd 
collection P— About that. 

41. Q. Are yon satisfied with the vrny that the contract 
system works r— 1 am quite s-atisfied ; it is Tory good. 

‘15. Q. It doe.' not lead to any waste of water; want of 
economy of water? — It is minimised. 

dG. Q. Do yon look after the village channels?— Yes, 
they nro under’ ns. They are paid for by the villagers mid 
ramindara, but they are under our sin>ervision, mid wc can 
enforce tbeir rep.airs under section CO of (he Canals Act. 

47. Q. Arc you taliffied th.at tho period of fcvcn ye.irs is 
a suitiihle one for Ie.a«c.s ?— 1 think it is nbout tho limit it 
should be. 

‘18. Q. Yon think it should not ho longer ?— I certainly 
don’t think it should bo longer. People die, and you find 
many ebaugos in seven years. 

49, Q. Have you any suggestions which vou would like 
to bring before the Commig.«ion ns reg.ards tlio points boforo 
it ? — I uon't tliink so. I don’t think there is anything. 

50. Q. Have you found hero any demand for droiiingo 
accompanying irrigation ? — ^Thnt was so roiiio years ago, just ’ 
after the irrigation coumiciiccd on tho Sono Canal.*, nnd a 
largo number of drainages were carried out. 

61. Q. Yon have a number of drainage channels.'’ — Yes. 

62. Q. {Sir Thomas Higham.) — As regards these quo.s* 
tions of measnrement, I understand you have very little 
measurement to do in tho Sono Canals ? — A great deal of 
measurement has to bo done. Blocks haro to be measured 
when yon give a lease. 

63. Q. After yon have given tho lease you don't me.asuro 
at tho end of tho cropping to sco which parts of tho field linvo 
taken water and which have not P — No, W’o assimio all has 
been watered. A man is liable wbotber bo takes or docs not 
take tho water. 

64. Q. Wliat is the use of yonr mcasuromont stall P — Wo 
have to retain a certain number, becanso in one year a 
certain number of leases lapse. 

65. Q. Your measuroments nro not only on tho apnlicn- 
tions for long leases, but subsequently for the rail and 
perennial crops P— Yes. 

60. Q. (ilfr. .Viiir-jl/ael'cncic.)— Also for tlio sc.nson 
lenses P — 'I'liey are generally measured up nbout tho time 
tho applications aro niado ; soiiieliracs before, siiractimes 
after. A'o try to measure them up before wo grant tho 
leases. Tho i/iarifseason leases aro in blocks. 

67. Q. Could you tell us soiuelhiiig abont tlieso blooks ; 
what are tho sizes of these blocks P— They vary very much. 
Wc hove tome 40 iiyAo^or 26 acres. That is the smallest 
block. Tbo rule is nothing less than 50 acres is leased. Some 
villages have 800 or 900 or 1,000 acres, — perhaps more. 
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68. Q. I snppo.so you never liavo n block divided between 
two villages P — Sometime.' wo add a small area in ono 
villngo to It larger block in nnotlior. 

69. <2. For eonvoiiionco P — Yea. 

CO. As a rule, tbo block is village by villngo P— Yes. 

Cl. Q,^ But you may have more than ono block in a vil- 
lngo P — Ye.'. Wo Iiavo more than ono block j eomstimes 
two or tliroo blocks. However, I am trying to got them so 
that all tbo lease.‘j expire simultaneously. 

C3. Q, Supposing some of tlio owners in thoso blooks do 
not vynnt water, wliat linpiions ? — If they do not all agree, 
that is to say, if a very small percentago is loft out, wo glvo 
in and grant lease, lint it must ho a verj’ small percentage. 
Wc gciier.tlly wail till (hoy all agree. 

03. <2. If they do not all agree, you do not glvo a Icnso P — 
Wo do not unless there are a very few loft out j and if tlicro 
are a few, wc try and cateh them. IVo keep a wntoh on tlioso 
who nro left out. They have our special regard. 

C4. Q. That means an establishment P — Yes. Patrols 
go round to look after them. 

C6. Q. Then what do yon do in regard to reinissloiiB P 
— No remissions can ho granted on long lease lands, except 
specially under the Siiiieriiilemliiig Eiigiuccr’s orders. 

CC. <2. On what grounds docs ho giunt that ? — If the 
field hn-s been left uiieitUivnlcd, ho might grant it, or if tho 
man has bolted. 

C7. Q. If the water has been nvnilnhlo and the man does 
not t.ako it, do j'Oti grant Iiim remission P— Very rarely. I 
think in the last tlnv'c yc.ani about Its, 13 has been granted. 

C3. Q. Have you no claims for remission on tho ground 
that the supply' was not siiHiriciit or regular enough P — Wo 
have had no surh complaints. 

CO. Q. Yon never give remissions on that ground P — No. 

70. Q. You never have npplirations for remission on 
na-oiml of irregular Riijqily P — Wo may have had, hut there 
h.avo liocn very few complaints. 

71. Q. Tlieii prnctiKilly yon glvo no remissions P — None 
on tho long leases. 

72. Q. {Mr. Miiir-Maekcnzie.)— Tint yon do on tho 
season leases P — Yes, wo do on season leases, hut not on 
kharif season leases. 

73. Q. {Sir Ihomas /Tij/zom.)— Se.ason lenses nro not 
entitled to water until long leases have had theirs? — 
Gcncmlly wc look after the snppl3’ to tho long leases first. 

71. <2. A long lease has a preferential claim ?— Yes. 

73. Q. Tliereforo season leases might linvo a short 
supply ? — Well, I don’t recollect any cases. 

70. Q. If Ihoro was a short Bnppl3', would 3’ou give 
remissions ?— Wo don’t give remissions goiicraIl3’ in block 
nre.as, nnd Iho season kharif lenses nro block areas. 

77. Q. In rahi 3-ou givo roinissions P — Yes. 

78. Q. And perennial P—Ycs. 

79. <2. On account of short supply P — It is generally 
failure of crop, 

60. Q. From wlialovcr causes P — It is generally not duo 
to onr short supply. 

81. Q. Supposing, crops were oaten up by locusts, would 
yon give roinissions for that P — Wo linvo dono so. 

82. Q. You don't make a regular practice of it? — No. 

83. Q. What is tlio sysfem of rotation in giving 
water p— Is it givoii continuonsly to tho people? — For ton 
days they got water conBccntivcl3’, and then for five dn3's 
they aro slint off, and so on. 

84. <2. That is the prnctico ?— On tho Patna side tli03’ 
have 12 and 4 days rcspooiivol3'. Wo shall probably reduce 
that to lOand 6 days respectively. Ton and five days is tlio 
general 83 stem. 

86. <2. {The President.)— Yihttt pcrconlngc of the lands 
nro watered, as a rule P— No. Fifty per cent, is wliat wo 
limit ourselves to n certain extent, but wo do go up to 80 
or 00 per cent, in a small village. 

80. Q. Theoretically, you irrigate about 60 per cent, P— 
Yes, so ns to distribute tho henofits of tho water more evenly 
throughout, 

87. Q. {Sir Thomas JIigham,)—Y\\eTX I undeTst.iTifl 
yonr capacity is limited by what you can do in the fire t H' 
days of 9clol)er P— Yes, thoy must have water forthe nVe 
crop during that period. 
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S3. Q. Both thflato rice and the carlr rice? — Not tbs 
early rice. For the early rice they don't rrant the r>aJcr ; 
for the late rice they -vranl it. 

S?. Q. In llaconechy'f l>ook he fays that the dntios sre 
Kated on the total k-harif area, — not on the late rice 
area ? — Yes, hut the area of early rice is a very Email pro- 
portion. 

00. Q. The onlylime yon hare really fallen short in the 
hathia vras in ISt'i* ? — Vcf, in October 1S5P. 

91. Q. AYhat is the maximum Eupyly of the canals ?— 
4,500 cusccs in the main Trestem system and 1,S50 cusecs in 
the main eastern ETEtem. 

92. Q. hat did you do in 1590? — I dirlrihutc-3 the 
supply betrrecn the three main huanches. 

93. Q. The three mast hmnchci arc ? — The Patna, Aimh, 
and Buiar. The vratcr rras distrilntcl leitrrcen them accord- 
ing to area leased. 

9i._ Q. Nott you are refusing ]e.-.i:-3 on r>erount of the 
ciperieacc of that year ? — ‘Jo a entain extent tre are 
refusing leas-cs on account of the limited capacity of cur 
canals. Tie capacity cf cur canals is only C,3io ciisecf. 

95. Q. In 1S03 you say you rcftis-;d ajjplications for 
.'0,000 acres ? — Yes. Ti;at is, rrherc it rvas beyond oar 
Hanyiimit, vre conld not extend the vralcr there. Our 
canals only carry C,350 cusecs. 

9G. Q. That is because you Lave not got the rrat-er f— 
Yes. 

or. Q. The irrigation for laitp} areas has naturally to he 
reduced xrhen there is a nrant of imt-crf — Yes, and tre hare 
not got the TTater. liVc cannet orry more than G,o&) cuf :cs. 
If you take C,350 cubic feet and multiply it by 60, that 
gives about 360,000 acres. 

93. Q. You can never do more than 350, OX) in the hharif 
area? — I don't think so, nnless rre increase cur carrying 
capacity, and vre must also consider the vratcr vanted in the 
hathia. 

99. Q. You are limited by the tmler mntc-d in the 
halhia ? — Yea ; by the amount of vratcr »rc can give during 
the hathia. 

100. Q. IVhat do you call the hathia, 15 days in October? 
—-15 days. It is a lunar astcrism. 

101. Q. Cannot it b*: stretched ? — I have already said I 
think it can. I think in 1S99 we pmciicaliy did stretch it. 
It is the only year vro probahlr did stretch it, but I think it 
affected the crop. 1 told,tlio y-:-op!o distinctly that year 
when they came and crowded round my com^und — “ If 
you use the water carefully, you will get a very fair crop ; 
you will not get a fell IG-anna crop, but you will get 1*1- 
anna." 

102. Q. You did net give many remissions ?— No. IVe 
gave certain remissions, if they had a very bad cop. 

103. Q. When leases fall, are they invaria'ulv renewed, or 
is there any diSculty in doing so ?— The people are always 
eager to renew them. They nercr let them drop, not if 
they can help it. We generally refuse those who will not 
comply with our conditions of making proper boundaries, 
improving their viliage channels, etc. 

104. Q. Then if you have got so many applications, I 
suppese you have a strong mind ? — Yes,* we have. The 
la^ts are very loth to lose a lease. 

105. Q. The area that lapsed this year was 30,000? — 
Yes, and the total area applied for was l4l,0X). 

106. Q. Have you a pnfectly free hand in refusing or 
renewing a lease ? — Yes. 

107. Q. If a man has had a leas-3 for seven years, could 
you say — “ we won't give it to you" ? — If he does not complv 
with our conditions. l\ow water is so valuable here, people 
are eager to get it ; and if they don’t comply with the con- 
ditions, we do refuse them. 

lOS. Q. But if they comply with the conditions, you 
dem't refuser — We never refuse. 

109. Q. Have they any rights? — I don’t .think so. 

110. Q. You do refuse them now and again ? — Yes, we 
have refused them. 

111. Q. When were the rates last revised? — ^The former 
ratc-s expired in 1S95-36 end were then revised- 

112. Q. Were they raised then? — Yes. 

113. Q. Is there any legal objection to their being luhed 
si eny time r — Noue whatever. 


114. Q. Then it is a matter of supply and demand? — 
Jest so. It is B matter of supply and demand ; and also 
the ItneSts that the cultivators get from irrigation ; I mean 
the extra produce they gci. 

115. Q. Supp>05ing yen said that, instead of charging 
He. 2-8 for the long syiieta leas-cs, you would charge 
Its. 3, there 15 nctliing to prevent your doing I’cat? — No, 
I thin'i there is every teusem for us to do to. 

1 16. Q. It is now seven years since the rates were last 
revised? — To when does the present rate eit.cnd?— ITpto 
JIarch 1204. 

117. Q. Ie there any cucstion of raising them then? — 
It is now under consideration. 

118. Q. (hfr. MaiT^JIacl-erizi'.) — ^You cannot raise the 
rates in the middle of the lease? — Xo. 

119. Q. {Sir Thcr.at Eighan.^—Hene far does Govem- 
meni deliver water ? Does ft deliver it into each block ? — 
Government delivers water up to tuch block. We are 
trying to get the channels cxiodtd wcD into the blocks, 

120. Q. The Govcinment channels? — We LavenoGor- 
enmnent channels ; they are all private channels. 

121. Q. You have distrToutaries ? — ^Yce, and they are 
Government channels. 

122. Q. Do these distribuiarit-B go into the villages? — 

Ko. 

123. Q. Is wabm Irouc'nt into the edge of ever village? 
— Xo. 

124. Q. And the vilbge channels nmy hare to pass 
through another village? — Very often, and we have to 
zeqaire the land for these channels. Generally the people 
give the lands where the channel is in tlieir own vuilage. 

■J her can arrange this among themselves ; if net, we aojnii* 
the land under the Act. 

125. Q. Do you pay for the land? — Yes- The applicant 
for the village* channel has to depcidt the money in the 
Executive Engineer’s omce before mjy preliminary action is 
taken. 

123. Q. Do Tcu buy the land? — Yet. We take up the 
land under the lend Acouisition Act 
127. Q. Is there any objection? — Yes, they always want 
the channel to go an’ether way. They_ always want to 
save th-eir own lands and jmt it in their neighbours’. 

123. Q. What is the length of these water-cours-es ?— 
Tt'e limit them to 2 mBes. 

129. Q. What do V cu mean ? — We don’t allow them to 
go more than 2 miles from the disirfeuiaries. 

ISO. Q. If they want to go further, do you make another 
distributary?— As we have not get the water, I throw out 
those appli'eations, because lots of our distributaries ran dry 
during the hharif saisoa. 

131. Q. Does murh waste go on in these water-courses? 
— ^Tiere is not much waste, but there is a certain amount cf 
waste, because seme of the cider channels are net in excel- 
lent order, and then, again, every year channels are imaged, 
because each man gives the channel a cut with his kodali 
and gradual’y the channels get into bad order, so that it is 
necessary afrer the seven years to be more particular that 
the channels should be brought mto repair. 

132. Q. Eefcre vou renew your leases you can insist on 
the repairs? — Yes,*that is orre of the points that I insist 
upon. I am very particular about th a t . 

133. Q. (Mr. Mair.McclerMi.'i — ^kVith the irri^tion 
so poTJular and the demand for water so keen, why is 
it that the anticipations as to the revenue likely to be 
realised cn the Sone Canals have been disappointing r* Is 
it because the canal has not carried as much water as ycru 
expected? — tVeh, first of all, the duty is much.EmaHer 
fhr-n was expected, and then, again, the navigablon has net 
come up to anticipations. Another reason is tlmt fee 
antidpaticus were made upon the large rali cnltivarion 
which has not ocrurred. 

334. Q. You don’t think you could increase the ruSi culti- 
vation bv Icwerins the rates tempicrarily? — I would raise 
the raSi* rates, l-^use w’cat has happened is exclusion of 
the rail lands within the longleased. bTocks. Key have all, 
as far as possible, leen converted into rice lands, and there 
is no rali exclusively Ecwn on them. 

135. Q. Still I don’t understand why you wouldraise the 
rail rates? — There is generally enough moisture in these 
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lands in ordinary years, so they are not leased except in bad 
years. 

13C. Q,. Vou don’t thinlf, i£ you lowered the ntli rates, 
they would bo inclined to take water?— I doubt wbolbor 
I ho leased area of rahi would incrcaso. 

137. Q. Do you find that the v.aluo of laud has increased 
very muclip— From all I hear, rents have very considerably 
increased. 

138. Q. You know instances where rentals liavo consider- 
ably increased ?— There is a very interesting paper on that 
subject by Mr. Luson. I have it hero. 

139. Q. At any rate it is your belief that the value of 
land has very largely increased. Ilcntals liavo also 
increased ; havo they not P T es. 

140. Q. Even where the system of rentals is cashP— 
Yes, even in the cash rentals. 

141. Q. Do yon know how the landlord manages that in 
Epitoof the Tenancy Act P- 1 havo heard landlords c.\prc.ss 
the view tliat they can drive a caningo and pair through 
the Tenancy Act. 

14'3. Q- (flfr. Eajaratm Murfa lia r.) -'Evvn in tlio 
case of occupancy tenants P—1 boliovo so. 

143. Q. {ilv. iluir‘irackenzie.)—1'h(i' tenants fmd^ it 
best to keep on good terms with their landlords?— Yes. 
There is a sort of mutual self-help society between the land- 
lords and tenants. There is no doubt landlords do a gre.at 
deal of good in times when the rayats aro in want. 

144. Q. Ton don’t think that when the landlords' shares 
have been increased in value th.at it would bo advisable to 
take an owner’s rate from the landlords ?— There would ho 
very great objections to it on tho p.art of tho landlords. 
That ought to havo been done in the first instance. I don’t 
thinlv it would bo adviB.ablo to attempt it now. 

145. Q. Bec.ause of tho objections that would bo raised P 
^Yes, although it would bo quite justifiable to do so. 

146. Q. (jlfr. Eajaratna lludaliar.) — ^You s.aid that 
'Shahabad was chiefly dependent on ahars before the carnal 
was constructed P — Yes. 

147. Q. Did tho construction of tho canal interfere with 
tho old Eources of irrigation P— No. They got tho same 
drainage water into them as before, except, perhaps, from 
that little strip occupied by tho canal. 

149. Q. Aro there no cases in winch tho canal intcr- 
feredP— There may bo ono or two cases j I don’t recollect 
any. I daresay there might havo been where tho canal took 
up an aJiar itself. I think you will see that in Mr. Luson’s 
note also. 

149. Q. (.The Frcsidcnt.)—A note prepared for tho 
Government P — Yes. 

loO. Q. (Afr. Eajaraina ATudaliar .) — In such eases 
you supplied tho water displaced by tho canal P— I think 
in most of them. Tho lands alongside tho canal aro nearly 
all leased. 

161. Q. 'Wherotho old sources were interfered with, 
what do you do to compensate tho zamindar p Do you supply 
water to tho old irrigated lands P — Of course wo do. As X 
say we are supplying it to those villages alongside the canal 
which wo interfered with. 

162. Q. You supply water free to such lands P — Certainly 
not free. 

163. Q. I find from some papers that water is supplied 
free from tho Madhuban CanolP — Yes. That was con- 
structed by a zamindar, and then afterwards bought. 

164. Q. Is that in your jurisdiction? — It used to bo. 

166. Q. "Why is water supplied free there p— You had 

better read tho papers in the case ; it is not in my jurisdic- 
tion now. 

166 . Q. Doyouscoanyohjectiontothoworkofmeasuro- 
'ment and collection being done by ono and tho same statEP 
— think ono is a check upon tho other. It would bo most 
undesirable to have both done by tho same staff. It is now 

done independently by the two parties, and one. is a oheok 

upon tho other. 


167. Q. Could any saving bo effected if tho work wore 
done by ono nnd tho samo staff? — It could bo done, but 
Ihoro will bo no saving of staff. At present you might say 
tho one is a sort of ohoolc upon tho other. If the same 
man mcasuroB and makes out bills, tho whole thing is in his 
liamls nnd there c.an bo no check over him. 

168. Q. (Mr. Muir-Macheiizio.)—! want to ask you 
onco agiiin about tho )'abi area. lYould not tho cultivator, 
who now hesitates to take water, readily take it if tho water- 
rates wore lowered, say, in a season of good rainfall P— I do 
not think it would bo a good thing to havo a varying rate 
for tlio good nnd bad seasons. I think tho rates aro quite 
low enough now. I havo reoommonded an incrcaso of tho 
rates. 

169. Q. IVliat is it hero? — Hero tho r.ato is Ils. 2 an 
noro for rail. 

160. Q. I understand that tho number of applications 
complied with is limited to tho amount of water supplied 
during tho halhia? - Yes. 

161. Q. Do you think it would not pay better to risk tho 
supply running short in tho halhia nnd grant rernksions 
for failure of crop or for injury done, nnd to comply avith 
tho larger number of applications P — Thero avould bo 
enormous difficulty. 

162. Q. This rarely happens ?— I do not say it rarely 
happens. It happened in 1899, nnd though I do not say it 
will happen in this year, it may. Tho river is beginning to 
fall now. 

163. Q, (The President.) — You havo passed tho halhia j 
havo you not P— Yes. 

lot. Q. (ilfr. Mnir-Maclcnzic .) — Then in 1899 you 
have told ns that tho cultivators did contrive to husband tho 
water, nnd saved a good deal of their crop ; they got their 
14-nnna and did not apply for remission P — Yes. 

_ 166. Q. Even if you had granlcd a few more applica- 
tions, it would luivo boon consistent with giving a full supply 
through tho halhia ? — Yes, but tho pcoplo would not wof- 
coino that system. A raynt would rather liavo his crop 
than his remission. 

166. Q. You do not think it would bo worth wliilo to run 
a certain risk P — No, I do not think so. lYo might get up 
to 350,000 or 400,000, but I doubt if wo will go beyond 
that. 

107. Q. (The Prcsidcnl.)— Cm you give mo any idea 
how mnoh tho capital account of tho canals has increased 
by tho splendid provision made for navigation P— I supposo 
about 60 lakhs on about 276 lakhs. 

168. Q. That is about 20 per cent. ?— Yes. Tho naviga- 
tion works were very exponsivo, nnd their maintcnanco is 
very expensivo now. 

109. Q. Did tho navigation over fulfil "at all wlint was 
hoped it would before tho railway enmo into theso parts? — 
Never before tho railway. During tho railway constrnctlon 
wo got up to tho amount slated by Coloiiol Dickens by 
c.arrying their materials. IVo never had a largo amount 
of traflic except when the railway was being made. 

170. Q. Is it niipreciated as a boon P— I think tho pcoplo 
nppreointo tho steamer service on the canals. It is still 
going on. 

171. Q. lYas it at all in tho district appreciated ns a 
thing worth making a sacrifico forP— I think so. Tho 
steamers appear to run full. Tho gentleman who has 
bought tho steamers nnd has hired them is reported to be 
a wealthy man, 

172. Q. Has it done much good in tho country as regards 
country-boatsP— 1 think it has done some good, hut it has 
often to bo sacrificod to tho interest of irrigation. There is 
sometimes not enough water for both. 

173. Q. It is killed nowP— IVcll, I am told that the 
steamor traffic is killing tho boats nltogothor, because tho 
firm havo reduced thoir rates. 

174. Q. I did not know thero wore any steamers on tho 
canals P — Two steamers. 

176. Q. Don’t they out up tho banks P— I don’t think so. 


Mr. J. JI. 
Toogood. 


Me. E. E. Geowse, Officiating Additional Commissioner of Patna, Into Collector of Saran. 


(Mtizaffarpur, STth October 1903.) 


1. Q. (The President)— 'Koyr long have you been in 
this part of tho country P— Two years nnd four months. 
As Collector of Saran, until July 1st of tho current year. 

2: Q. Havo yon had previous exporienco of this part P— 
Not of North Bihar. 


3._ Q. I see that tho whole district is shown ns liable to 
famine P — That is in tho “ famine programme " submitted 
to Government, but I would modify that by saying that the 
whole district is liable to scarcity and distress, and that 
some parts of it aro liable to eevere scarcity and famine. 


jMr. P. F. 

ffrowjo. 
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It is difficult to defino wbioli paits. Tho pliraso quoted is 
an over-statomont. 

4, Q. What do you consider tho best measure to take 
for .this district to minimize famine P — Tho best, I can 
think of, is to improve tho existing system of tho Saran 
Canals, by wliich wo can got a larger supply of water down 
the canals, and, when wo liavo got it, to regulate it. 

6. Q, These Saran Canals are closed altogether now P— 
Practically. They were opened this year during the last 
cold weather after pressure had been put on by tho local 
authorities. 

C. Q. TVhat irrigation are they calculated to do P — They 
ate said to bo able to do about 64,000 acres, but tho most 
ever done was in the year 1884-85, when they did about 
21,000 acres. Perhaps they conld do about 6,000 or 7,COO 
more. Tho difficulty was with tho working of tho canals. 
That water was not received when it was wanted. It was t! o 
complaint of the local planters. Tho canals wore constructed 
after tho famine of lOTS-Td, and they were opened on a 
guarantee given by certain indigo-plantors. Money was re- 
ceived from Government direct and from tho planters, and 
they recovered from tho rayats who used tho water, and they 
also used the water for filling their tanks, oto. But it was 
an unsatisfactory arrangement to every body. 

7. 0. 'The theoretical maximum might run up to 64,000 
acres P— Tliat has boon stated. Wo have 72,686 acres 
irrigated from private irrigation works and 121,000 acres 
of wcll-iirigatiou. Tho former figure is taken from the 
survey, but the lattorismado by merely .multiplying the 
number of wells by a certain figure, and 1 doubt if it bo 
correct. They have multiplied by four. There are 27,000 
odd masonry wells and 3,000 odd hachcha wells. 

8. Q. That is not an extravagant calonlation for the 
acreage of wells P— I doubt whether they do quite so 
much. I think three acres each would bo a fair estimate. 

9. Q. How do you recommend that tho Samn Canals 
should be adminisicred in the future P Should Govern- 
ment take it over at once as an Imperial work P -No ; it is 
far too small a thing. It would be belter if it could be 
improved and afterwards handed over to the District Board 
to work. I do not imagine tho water would be taken every 
day for irrigation. S.iran is a big wedge between the Gogra 
and the Gandak, and tho Saran embaninnent runs along tho 
south or right hank of the Gandak and was constructed a 
good deal more than a hundred years ago and was taken 
over by the Government at the end of tho eighteenth 
century. It was oonstrnoted to protect tho wliolo district 
from flood ; in so doing it closes tho mouths of the spill 
channels which come across tho district from tho north-west 
to the south-east. They take their rise in the Gandak 
mostly. By closing these spill channels, naturally tho 
water received by these channels, wliicb arc small rivers, has 
been very much reduced ; and whereas there was deep water 
in most of them and navigation, practically no boats can go 
along them now. In many yoare wo do not want irrigation 
from these livers ; but when wo have a year of drought, 
every drop of water in the district is utilised, and tho culti- 
vators are very clever in utilising water in every possible 
way ; and now that the channels whioh form tho so-called 
canals are closed, it looks like a sin that the water cannot 
be got down when we want it. 

10. Q. How do you get the water from the rivers on to 
the land P — ^By lift ; there is no flow. 

11. Q. If these canals were improved, they might bo 
really a source of value to the district P — Distinctly. 

12. Q. "What do you propose P That a Government 
officer, an engineer, should be sent to thresh out what can 
he done, and to prepare a scheme which Government should 
carry out and make over to the District Board ? — Another 
idea has been suggested that the District Board should be 
given the power to construct the works. 

13. Q. With what money? — Borrowed from Govern- 
ment. But I am not personally in favour of that. 

14. Q. I suppose it is possible that if it were done, the 
works might be on a larger sc.ale and more irrigation done ? 
—Yes. But we should not want much larger irrigation 

- except in a few years. Another benefit, which would arise, 
would be the raising the level of the water in the wells all 
along this tract. It is a known fact that when the canals 
were opened regularly, even with the flow of water that 
they then gave, the well level was raised four or five 
feet in neighbourhood, and that is a very great consideration. 
Secondly, there is the sanitary consideration. At present 
these channels run quite dry after tho rains, and they 
become merely a series of tualarious pools, and if we can 
hold the water up by small weirs in places, wo can benefit 


tho district from a sanitai-y point of view. The banks are 
notorionsly unhealthy. Tho river Jharahi should also form 
part of the scheme. 

15. Q. At present there are really four schemes inde- 
pendent of each other P — It is one scheme. They all come 
from one river. 

10. Q. But the making of one does not imply tho making 
of another. They each stand on their own basis P — Yes, bat 
with all four it would bo very much better. 

17. Q, Why were they closed? — ^Because of the difficulty 
of finding money to keep them open. Government insisted 
that before they were opened a certain guarantee should bo 
given and subsequently certain other rules were devised by 
which an individual wishing to have them open must put 
down a certain sum of money. No one will come forward 
and do that now. The indigo industry is not flourishing 
now, and tlio only people with enterprise are the planters ; 
tho zamindars would not comhine for that. The Hutwa Eaj 
which owns most of tho norfhern part would, but they would 
work it entirely for their own benefit ; it would not bo a 
public thing. Tho cost of constructing and maintaining 
those canals lias fallen and will fall on Government, and 
naturally Government requires to secure this money, and 
thus tho question of recouping this money arises at once. 

18. Q. Would tho cultivators of that tract bo willing to 
accept a cess?— Not the cultivators; they would pay, pm- 
babl^, if it were ordered, but I would propose a cess on the 
zamindars. 

19. Q,. Would they not object? — If it were not a 
very large one, there would be no gre.at opposition, especially 
if they were to recover h.a!f of it from the rayat as with 
tlio road cess. Or, looking at it as part of one scheme with 
tho embankment, on the ground that but for the embank- 
ment the canals would not be necessary, and thus regarding ■ 
tho embankment and canals as one protective system, there 
miglit bo one cess. That is to say, that a small water cess 
miglit bo added to . embankment cess and levied on each 
estate in the district, whether actually protected or not by, 
the canals. Tlic cess has already been levied in this form 

a :ontraot since 1881 when Sir Antony MacDonnoll was 
ector of Saran. It is about Rs. 23,600 a year only on 
the whole district. 

20. Q. To cany this out it would be, I suppose, a case 
of a tolerably severe cess until tho work was done, and then 
a light ceBS-W maintenance afterwards ; or are.yon prepared 
to borrow money from the Goverament to spread it over 
more years P Cannot Government be content with interest P 
— We could have a cess to cover Government interest and 
cost of maintenance perhaps. 

21. Q. Yon think they would take the water evoiy year?. 
— ^Not all. In some parts, as iu tho Hutwa Raj, they 
would take it for their rice nearly every year. 

22. Q. In wliat part 6f the district is there njost well 
irrigation P — Pretty well all through the district. 

23. Q. lire district is not given up body and soul to 
rice ? — ^No ; the rice is about 25 per cent. only. Tho most 
important crop is the raH. 

24. Q. Are the wells on the increase in number?— I 
should say they were. 

25. Q. Have you been asked for takavi advances ? — Not 
since I have been Collector. The Opium Department have 
done a good deal in that w.ay. The Hutwa Raj Las done 
something and will probably do a great deal more. Eveiy 
year it gives advances for the purpose. 

26. Q. Have yon bad any forecast made of what it • 
would cost to put these channels in order P— No. I do not 
look upon this at all as a productive work, but merely as a 
protective work against certain bad years ; and over a period 
of 30 years there have been four years in which we have 
bad to spend money in relief somewhere in the district in 
some form or other. 

27. Q. Hare you .any land in'your district, like the right 
bank of tbe Gandak, where the people object to irrigation, 
saying that it deteriorates the land P — No. There is a geiu- 
ral idea or saying—" once irrigate, always irrigate, ” bat 
they use well water all over the district. 

28. Q. There are a number of dug tanks, apparently, in 
Saran P — Yes. 

29. Q. Do they make any nppreoiahlo effect on tho inr- 
gation ?— They are not of much value ; they are so small. 
They irrigate wheat, barley, and so gar-cane considerably, and 
all market garden produce and opium. 

SO. Q, "Would yon advocate the enconragement of wells f 

— ^Tes. 
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31. Q. Is opium extensively onllivfttcd ?— Yes. 

82. Q. (5i> 2’Aomas JTjpXam.)— I nndei'stand Hint when 
these olmnnels were first opened they wero hnndoil over to 
the planters. Were the planters responsible for their 
maintenance P — No. They took the water, distributed it 
and paid for it. 

33. Q. Why was not that aiTangement satisfactory P — 
I would rather other witnesses answered that question. I 
was not hero at the time. There is a certain expense every 
year for cross bunds, etc. They nsod to B,ay tliat the main- 
tenance, including establishment, cost Its. 80,000 n year ; 
nnd the last few years it luas cost about Es. 0,000, I think. 
No ono personally will como nnd put down Its. 0,000; Q'lint 
is why they were dosed. 

81. Q. Yon cannot put on tho ccss with the law ns it 
stands; c,an you ?— Yes, if the zamindara would agree to 
add it to tho emh.ankmcnt cess, nnd I do not see tlioro 
would be much dillionltj' about that. Tlio only practical 
difilonlly is this that tho omhankmont cess contract has now 
ISi years to ran, because we have just started a now 
contract for twenty ye.ars. 

35. Q, What is tho contract P — An cstlmnto is rondo of 
what it will cost tho Public Worla Department to maintain 
this emb.ankmcnt during 20 yo.ars. That is divided bj* 20 
nnd tho sum nnnnally recovered from tho rainindars. 

8G. Q. Is tho nnmbor of wells increasing every year P — 
I think so. 

87. Q. Do yon make advances for them P — No ; a few 
advances may have been given in 1830-07 by tho Collector ; 
but advances aro continually given for this purpose by tho 
Opium Department nnd tho Ilutwa Itaj. 

3S. Q. Only for tho cnltivation of poppy P — ^Yes, in the 
ease of tho former, bnt not in the case of tho latter. 

39. Q. If yon had weirs, would yon charge for each 
watering? — No ; it would all he covered by tho cess. 

. 40. Q. So some people would get tho benefit of tho weirs 
.and others would pay for them. These weirs confer a 
special benefit on a certain nnmbor of proprietors near 
them ; but to secure them, the only possible way is to put a 
cess over tho whole district P — There is another method to 
estimate the area protected and have the ccss realised from 
that area. That would bo more eqnitiiblo, bnt dilTioult. 

41. Q. (Jifr. ' Muir-Maekcnzic.) — Do yon consider 
tho district is likely to bo exposed in any year to 
very acute famine P I see tho numbers in tho 1874 
famine were exceedingly large. Do you consider the 
1890-97 famine was absolutely as severe in failure of 
rains nnd crops ? — We should probably never bo likely to 
gel anything^ more severe than tho 1890-97 famine under 
similar conditions. 

43. Q. What will ho tho total area which this system of 
canals would irrigate ; 20,000 acres P — A great deal more 
than that. It might bo a hundred thousand, but perhaps 
not. 

43. Q. That is in addition to tho 72,000 already P — That 
is private canals ; I don’t know what those figures mean, 
bat believe they refer to existing drainage channels 
improved by certain landed proprietors such as tho Hntwa 
Eij, and some indigo factories, for irrigation ; but these aro 
largely dependent on water remaining in the canals or 
channels which are now closed. 

44. Q. Arc there any instances of oxtcnslvo areas being 
irrigated by wellsP — ^Notin Snran. 

45. Q. What is the crop ; highly intensive cultivation 
highly manured P — Generally in the neighbourhood of 
villages. 

46. Q. Do they ever irrigate wheat P — Yes ; but not in n 
ye.ar of good moisture. 

47. Q- Aro the wells worked with bullocks or lover P — 
Both -, the lever mostly. 

48. Q. According to tho figures here tho area under 
irrigation is about a half tho sown area P — ^It must bo more. 


49. Q. Would a third bo protected in a bad year p— Thst 
would not iiiclnJo tho Denras irrigated by tho spill from 
the nvor. Last year, when there was oonsiderablo want of 
moisture, tho rayats wore making kachcha wells very 
considorahly. ’’ 


in 


“i; t l"''eo extension of wells is possible 

tho district P Would there bo difilonlty in findin-- 
or mnney to make tho wells? Could thov ho 
doubled P— I daresay, ^ 


Gl. Q. Aro yon satisfied with tho maohinory at your 
command for giving advanoos P— Yes. 

52. Q. Is there any difficulty in giving advances owin'- 
^to tho cultivators having to oomo in to head-quarters P— That 
wo could moot ourselves in utilising tho planters ; and 
althongh this is not provided for in tho rules, I believe 
money was sondvanood under tho Agriculturists’ Loans Act 
thningh the medium of selected planters in 1897 ; and I may 
ndd tliat in tho same year in Cuttack (Orissa) I sent money 
ont to tho rayats in their villages by n Deputy Collector. 

63. Q. How would you ndvaneo through tho planters f — 
Make inquiries first as to who wanted them, and then 
entrust the money to tho planters nnd also by getting tho 
sclootod planters to make tho necessary preliminary 
inquiries. 

64. Q. (The President.) — Mr. Tytlor in his paper says 
ho advanced Es. 1,80,000 to build wells, and ho was able to 
do this largely by his own personal iunuence, having devoted 
Ins whole time nnd energies to this partioular work Do 
you think it would be an advantage to have, at any rate for 
a time, a speci.ai officer to push it in that way P— Yes, if the 
need is distinct. 


66. Q. Aro yon not satisfied that tho need is distinct?— 
I slionld like to see first tho rivers properly utilized. That 
would protect a very largo portion of tho district. 

60._ Q. Mr. Tytlor says it would bo possible to have a 
well in overy 10 or 16 acres of tho district ?— In some 
parts. 

67- Q. Is there no danger of exhausting tho water in tho 
aub-soilP— Not, if we have water coming down from tho 
rivers. 


6S. Q. (Mr, Rajaralna Afwifnftar.)— Could not the 
proprietors p.iy the cost of keeping open these channels and 
rocovor from tho tenants?— It would require legislation. 

oD. Q. They can levy enhanced rents?— It is only 
required for protection ; not every year ; it is not with a 
view to increase produce. Nor could they onobance tho 
rents legally. 

CO. Q. Yon say the construction of tho embankment has 
deprived a largo area of the benefit of spill irrigation ; what 
area was affcoted P — The whole district. 

Gl. Q. Has cultivation suffered in consequence P — That 
is going back to over a Imiidred years. Conditions must be 
obangeo. It must have been an improvement generally, 
but undoubtedly individual portions have been injured. 

02. Q. Da yon think proprietors can bo trusted to disburse 
loans to tenants?— Very few. I doubt whether they would 
undertake to do it. They would bo afraid to deal with 
Government money, nnd I do not think it would be very 
safe to give it to them. 

63. Q. Is the whole of the oaibankment oess spent P— I 
believe the last contract was an actual loss. 

64. Q. (Mr. Muir-Maclcenzie.)—'iS.Y. Tytler got the 
smaller cultivators to combine to receive the advances. Is 
that practicable ?— Mr. Tytler was an unusual person. 
He had been 26 years in the distriot nnd knew pretty well 
every cultivator personally in the north-western half of the 
distriot. 


ilf«'. E. F. 
Growse. 


Mr. E, S. Eikg, Manager, Darbhanga Eaj. 
(Barhhanga, 30th October 1902.) 


Mr. B. S. 
King. 


1. Q. (TAe President.) You are one of the managers of 3. Q. You have a very intimate acquaintance with the 

this Eaj P am su manager o is aj. people hero and have seen them through these years of • 

2 . Q. How long have you been in it P— Thirteen years. famine?— Yes. 
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-S, Q. T«i-Jvr£> s,->=:5rel*2£\r^^r— 

Te5. 



, , , - , «■» vas srr:- 

a=i 0 iha Tu;fl^ ■srHch ly.a Traier Wls-’ in 
.XsT'vb szii ^T**l -» aT tXia "vnirarlii^ 

thf ojttlc snd ciriry: vrate 





;:i vre rasaa sa ecatsasiisar. 


‘?5_ X^aaTm fa aisr^. It "iras aat 
Va it cttta this cHaael (iacitate?) 


f. Q. IsiHs (paiats tci h) sllrttj kai?— Eca^y.r 


t: :s. 

-i-a -2.-,, Jx 


3 pKrt— ICo; trita itri- 
atica trata ihis osp tras rtiiti.' as-^a ; ca sn argKga 


tiT g-tX 12 cr 14 aaasj cnJ it. 
S. Q. Toa cxa ckitr *' 


aar>l ss caors 


-0. TTlera is rta plsci -(tL-jaa tlie Erala Caail is 
^VK?a coaia oat?— Xear Jaiaag-ir farlier ap iere 
(fflatait« oa tie asp'. Abal a aile froa tie frostier. I 
tias. I sa aot oaite oeitab. 

, ii-eKaala irrigaiioattoaldnot be in roar 

lit sj r J*- ^c^t'2^ STTav TO tiic e^isit r-^ 

22. Q. If iiat canal veae tasde. roar swa •vroaH ke cat off 
.^031 ii...gst:M. In a year of liroatrit roar sarnlv troald 


- . EatclariTerioSll 

ray eianaels fallr. 

-?• Q- III Ap^ do T-oa -n-fia: Ttater for roar rjsif — If 
pi’^te* ^as jarea m October, it troald not be trant-ed ia 
Aral. In fact the mii ia this tiart of tie eoantrr coes not 
reoaire say -ffater if tiae is a f^J rainfill at tie cad of tie 
year in October. 

24. _G. If the Ivaaila scieaie is carried oat, it means 
capaaag year 'vrcrkr — I iiinlt, if tars Ivaaila scieme ttcre 
carried oat, tie rrors rtotecied br it troald be secured loa^ 
before tie r^er yoald'Sry ap. Tlere troald bo ample 'traier 
for ererytiiag^ia October. They troald not require trster 
ia roirasry aad ilarciat all if tie crops \rere se.-arod in 
October, and ticre is nltrays ample srater then. 

25. Q. Tie Kaaila proje.'i is for t?00 cabic feet a second ? 
— I lioa t remember. 


-'-bw f-,i\ ss-ed by year . 23. T'^t tro'cld not be cnoagi for aB tie lands to be 
.’“i— T.^ sem- tragatoa.— Tne yeste tratcr in O.rtotor tronld do for me. 

ins Cl tieat.V,' Tie rati TriicWnsV,aci''^-.s'?^~B^ I--! ? =?rjf^»nd list tie Kamla scieme -crijl taie away 


_ m-rra 

It xtas net s fall rcti crop, ciae tori Teas sotra.l^^ "t!£^ 
and tie water bernm to ceme cema here ia l>c.-emC‘^*\- ® 

mnamgcc-wntiis Arxni fisnneL Tii'eliSii 
; rod i were all semreA 


■prater •past 
and ri.xe and 

9. Q. Sarpcisi nca; of ti-cse ci.vna?ls rrcre amde- troald 
all iie.se crops bare beta lost r — Ivo. I cen't tiiai so. In 
r.irts yen Troald have got bait : cn tbe Tres: yon 'vronld bare 
tj.-da'fonr-anrji cr STX-aacs^ cre^ I tiia£. There wenbd 
b.are been scarcity, bnt I cen't think there 'sronld bane been 
famine exactly. 

10, Q. How many or a:res_ co yon consider that 

yen irrig.aSs'd by those means f — It is shewn ia idef here 
incsrl -lO.CO? a.mes cf ve-ow : that is ihe cron seenrod. 

- 5- T_-5 'I * 


I cc> not sprenbend that tie Kaml.a scieme will take axrar 
my -pater. Tie croprs coaid be se.mied bv srood -water befci^ 
October. 

2.^. Q. l^iiat aQfgT a dry'tCr-w.r* — ^Thcre are freshets 
'§S'£rg-Cotrh‘^i.-ca there is no Icp.-al rain, and I bcli-cre there 
-p-oald'be ample -Pater fciT givi-ag all this here {mapl a good 
cron o: rice and tie waste water wonld be snficient for these 
cirmnels. 

2 ?. Q. C^»V ITcrms iHol-tn.)— Ton weald be abl-c to 
make yonr IvzS so mnah earlier?— Tes. 

29. Q. (Tlf Presfenf.)— I am chiedr thinking of a 
year of cronght ? — Tae rirer generally rises saSciently ia 
the rerrions irdas to gire ampl-c water for securing these 
croTs befere tie end of O.riobcr. 


o.O.’O redf irrigitod ciier it had b.-ea se-rsn iadlc.OM ^3^ o October is the cm.~.al rncaih; is it not?— Yos. If 
rfcicT c: ib-cse vTsrfs (shewn on marl which ma water ^-. .,..^5 -v O.-tober, it will sxnre all the ricewhich 


■sci.iTCttb-cse m.-sges (sr.c-tra oa map? wmea nan water 
gicen t..e ;h-:m ia th-cir tanks for th-cir cattle and for their 
seedlings. 

11. Q. Then 4*,0M di'e bis were r.vHy irrigte-d? — Tcs. 
(.kt this stare Mr, l.laddcx rni in sexe st-sristdes shc-ptag 
that the enttnm cf crons <>3 Mr. King’s channels -was 95 >cr 
cent, of lie- r.o.’mab whale that on ihc west of ibis irrig-itod 
are* arcrage-d ?l per cent- ca tic east 22 per ceni- and on 
tic sentb. 19 per cent.' 

12. Q. S.-' this irrirsiion cnits donbled the wslne of the 
cnitnm c— Mere than that. T: wonld be mnltdpli-cd by fccr. 


bas'beoa planted. In ye-ais of the grc.atest dronght sack 



•don't -want water after the r.id>) is se-wn. 

SI. Q. I lanst saw i cannot see bow ia a Te.ar lilcs 



19. Q. 


nsT a.t.'rtth-;r was ho 


s how mnri?-Tn- 


clndiai: t'oe chan-ael msd-e in 1S?7 i: was between Ks. lAOlO 
and Ks, 14 0:0, 

14. Q, Pid yon ftst make tb-ese channels in 1397 f — ^I 
miiethis channel ijndic.ites cn m-ip M.arkaitic.' ia 1397 
and ads.' this one her.* iindlratos cn mar Arerh'. I srent 
!hs. -OelO? in 1397 ar.d Rs.. 4.0.>3 ks; ycm. 

15. Q- It was a rerr sneoesafnl enierpose, I thick : — 
I; w.a5 crly c.me bit by tit frem pmctic.ti experienc-c cf hew- 
lb? water be. d been f.c wing for years -wiitbebip cf the 

15. Q. M.-w b.'.'w eften did ihe pecple -want water bttw.'en 
1577 — 1910? ltd yen nsf tie channels at all ia 1395 and 
in 19.'id — Mo. Tier -did not rernire waier then, thmgh, ns 
a matter cf fa :t. t’tds Markaii'a channel re-mained <p:n, bo 
cins? tc e walibe wonld net allow it to be clcvsci at tic top 
. itrigato with ’ren-rft and gre fnlirr ereg. 

rbv wonld won bare closed it? — I wcnld bare 


S2. Q. Onr cr'd-ra.'i is tbat the snpply is caly (tkl cabic 
feet a s-oc.md, YTc are told that 6'X) cabic feet a'se.'e.a3 is all 


that we can ooant arm ia O.-tober. TcctT thenaand d-kloe 
will nsc -nr an that r — At the cad of Octob-r the minimam 
wonl i be oib* cnb'c feet ar.d this werk may 're done brf 


loth o: O.-tober. I think tbe cridcnco S.10WS tied tie rirer 
fills TCiy saddmly. 

55, Q. A year of extreme dronght is fist I am thinking 
of ?— 1 bare cci s rocerd of the rainfall hero for 25 
wears, and in nil tie wears the rirer has l>een f;;!’. Fresheis 
Lareboca c-oming sierra consmnily frerr feftnighi or r.e 
nr to middle cf Oftebm. setting tbe.se channels going fnlly 
and giring fall irrigatica. 


54. Q. Ton hawe d.me so mne'n at so I: 


■ OO.st ( 


re that 




17. 0. War 


clos.'d it be.'ansc I did net think there was any necefsity frr 
it. send it -wcnld h-tre prcr.mted i: from s~;;di. I ihengbt 
it was n.-cdlcss to faor* it epem I Gd make s'? sra’.bnt the 
mclii'-'- ■wee’d not sll-c-w it to be cl.-s-oL 

15, Q. Then the ewro -wio nctwimin the Maharaja's 
dcnc.mden? — Mo. It b-sl-or.rs to a petty mlib. 

19. Q. Mowwbg w.-nld yc-nlike toco to ensare and 
imprcT.' this irrigtim -which, ren baro strit^ there? 
T'onld won hike to rr.t a rcrmineil weir imwss the cram'a at 


dcn’t'hfnl w‘.-:th-:r it is weri’e. -while spending ton la'chs 

C.*' Ti'*'' ivSTri-'i i? CTljT* fcT -CT.?* 

area. 1 ■ii.in’c a syncm o; ynits (i-c- ch.tnn-cls) noth and 
renth wonld be wenw nsefnl. 

55. Q. Tc-n kn.-w all sbrnt the Thant scheme? — ^Toa. I 
bar,' road abeni ib I lore inr-rn the Thans tor 16 years. 

56. Q. Considering the held that_tcy Moped rec-.pl? ho.rc 
cn the ■npp.'r water of tint rirer, is it in yonr cpini.-ra rricth 

57. Q. "Won'd wc.n ref s.-i it alicigct'nrr' — I am art emalb 


The rirer has been ?■: 




Ximla lenTing tic 


ret cr:'5 

Mep-d, b-nt also cn thb side o.f tic frenrier in B.riibh Inib. 
It ms bom bnnded c-d and cr. for th-c lari IS’cr 16 rear'. I 
tl-.i: I d.' ' 


cn'.r say 
mcn.-wnac 


. .hink it is wcah spending mnch 

-i 4~C TT.tCT^wT’TwT £rd2. TITCT 



stn.roTnn Kvinnscn. nj 


Tif'l nllfTKi'!''' tlipy Wini'.vl no! linri' I'.'cti hWi' <ft 

V.in>\ it. 

PS. Q {Sir jach.-n )~\i\ iliit 

on tV.i' I tiiipi'oj'' yc'.v fiimiiif' I.M t'MrF — 

I Vr.ii nVcM*. POO wfft vcorVuii? o'l U. 

P;1. Q, W:(TV' dill yoa p't frv'tn: — 

•JO, Q. IVil »U (I’o vil’.ip'* inlr^■<i‘,^*l in ij r.'nd np mfn 
In J'.iOpf— Yf', Vnt ill'' rt'li'.niii'n won' of wry llllln n»’. 

T hoy )p,'nrrAlly nrrlvi'd tiK'i'.i lU nr I o'ohvj; tiivl n on*. nvr.Ay 
n! 4. nr.d Ihoy fv'r B-'ino fiv''! in Ml in Iho widJIi- of 

JlotUy. 

■11. Q, \Mnf di l yp-.i dnr • I I Ad In tin il hv (vnimrl 
wotW. rt.v;-*. nf cnnrrV vr! n‘. mv< d.'n.’ dopiritnonlnlly. 

1?. Q. PVl fl njiA d.'Tio dci'nrln-fr.iMly F'"W!iAt they 
oil Irwjilly y.vrr, rndo nith rnlw; t’f p-E*i ntnl rhy 
nrApJV'l iolhfr— I ' 0 nr.ly Ihin:; O-r-.! coni 1 I'' ti'nl for a 
ivrj. In lhi« rJindr Hvcr rM JV.a*. wr’ done ilo['.ir!n'.fnlAlly 
hy lUilv lr.V.-.'.t if c w.’.’ \ v.i''. d<\ !( hy w.'.rr.r*. wntV. Umiv.*" 
nr.' wr.ll r.n*. p*. R'lycno In InVc it nj'. 

IP. <J. Vo's did n-'l troJ nnylhing lilo n lory frem \p-ir 
lilbo'-rr — Xn ; nr hid r.n c-rr/o. dVc iijnply r»l,(>l for 
tcloiiiorri nln did wry li’.!!'* Vr.! Ir-it; rn. If I ha 1 
d.-jo‘ d'-il r:i I'r viihir.l'vrj, tie h»n f !n«io,al of h- wtiisi; 
thro.' sln-r' no'R'd I.Mo I nr'l r. doron Siniot or lir r.-. 

41. Q yp h ' lr tf .inv yrir.! 1 av.^ y. it tn5.V Ihii f 
Tlif lexsi nst trr.d'' f.-r ll.o tnlliirrin ISS*' Ard it nr.i 
ni.ilo hut y.-ar. IWl. 

•I’i. 0- Yrr hare net mi'dr 11 fTrry yrarf— Xo; it U 
no*, ro^uitol. 

•J'*. <J Yrn lire only d nr it twi.fr — Voi. Itrfory 
IFOT the n:.t:rr-i laM tl'it r'trr co-dd not I-’ I'rV.dol.t r at 
any ratr t! ry had r.rl •-.vw ;ol in dc l-fr it. 

Jh. Q. dVld-h ■m* the in I'dT frlPOlP — In 

I thinh. I hrd the. rijfHrnf of I^Vf th'''i t "> 1 r'p 
tr.r. 

4'i, Q. Ttii* lend t^^V yri fr-tr rrCwir.vhih — YrJ. 
It iw.« alcnl fird fo**, IT <■' VI for* lory. 

<tp. <}. IV) yf-a Itr 'W atiythirff r.lrrjt thr f riv'j f IVa {t,rc 

h-iTC rnr In t; r Katnlaf — Yo*. It i» in-.jwdlfr 

t.l nr.drrftAnd »<h.f.t thr'O >rv» without Ihojt). 

T hr «hrlr «?-,r.trr i* »irnp’.r rrr »' rot of mator. 

?xi. Q. I« th'TC r.nr If;'!! .ah'.vr in Xf ; i’ f — I tnjj.'i- !* 
dtoi tl.rrr c'lS-illy, Ir.t I have ( .'."ti tip In t<r. 

61. Q- Ann ranai that oatnu Bp hrro ficdirati-a on the 
map) rrtnild "hr liah'r to !•' »Rr;t away co r<r Shi* 

yrr.r It irja an ndrrrrcalty dritn-t'rr f’.o.l. I til I i.arc j-.tt 
fjot er.f/Ugli pnufro'c.r.al tr,r.w!olpc i-i i,u tint. 

G?. Q. You f.y tlr Tfh .'r cfur.'tv {» fi'r.'lol?— Ye#. In 
tnn hrcrrlolgr it ‘pill* front Ihr ft.-.nlfiT dr.r.n |ii Mol anpir 
GK.it. 

nn, Q. A* frj- f.» Xrpal i« rc.r-ccrr.'-l f.',-tnfihtnf; tnltthl I'o 
donr hrr.* to ahnl ofT thr tpiil* r — dW cannot »!mt off r.ny 
rrini in Xrtnl wl.stcTrr wr do her.'. I ntn m.t r. war.' what 
tie dr;'th cit thr rjil! it l.rr.'. .dtiiii.'pr i« on hif;h IaTl-1, 
and I thin!: t!..' »pill ia rhirny to the wC)! of it. 

61 Q. What l.arprr* vrl rn n hh" rood contra don-nP — 
Tliia rhattn'l (indiratci on tl.r tn.ap) 1 had y rotr-'lr 1 vrith B 
Tory lilslt donh r.t the tiir-.ilh with ajurr nft' r the dioarhl, 
•o tlntt the fftvl didnot p!f« doirn il nvMtl.at flmriil in 
from the aide.*! «ht'n the centntry (Ic-frlod. 

53. Q. All the rrhrtnes that have Uon put l-rforr n« aro 
nil arcrtel cat on the aiipjiofitlon that it' n tinr ./iril non 
irairr TToahl he pvffi to the rire in the fir»l 1«5 dnya of 
Ortoi'cr. ivluil they call the f.athii P — d'et. 

to. Q. di'hnl do you call the liere? — It v.arici in 

the different yearn. ' Generally it hi the first fortnight in 
Octoher. 

57. Q- Baring that part of the tiino you have got 
freilicts and part of the tune you have got no water?— Yr.i. 

58. Q. Tn 1001, if you had no frciheli during that p.arii. 
cuhtr fortnight, what would have hapiiened ?— It would lidvo 
Keen prolahly an 8-nnna crop in'leau of M-amia crop. 

CO. Q. I Rnppojo it Imd got wnler before tho ^otAi'aP— 
Ample water. 

GO. Q. If, insloail of water Iteing given to the rlco crop 
in the hatf,ia,\i ii pven tip to the 1 6tli of November P — 
1 abouhl toy it Would aecnfc it /coin drying up hnd being 
a failure. . It need not be given ill tbe first foiinigbl of 
October. It may be given up to Ibc firnl weol: in Novom- 
btr. It would then save tbe crops, I know tlmt from my 
*ij>erit’ncc ol 1897. 

Vor,. IV. 


01. fj. (7’iie rcc'iWoiA)— Bo (be people hero eonaidcr il 
iie.fsr.ary to run llie water off their fielda in .SopfemherP— 
lyi rn till V have a iifirinal rainy reaRon they begin run- 
liitignlTthe water in Si'pleinl).'!'; they do not do so in dry 
J'c.ara. 

r'‘J. fj. dVe wi'h' told li nt on the .8ouo Canals they looked 
nii'H il an ei<rnlial to nm ofl tbe whole of Ibo water in fiep* 
fciiil.'r, and that (ben they ninsl Imve this hathia wafer 
nl till' iM'ginning of 0.'toberP — 1 tbink tlml if they could 
di’j't'iid on gelling a Mipply in llie hithia, (bey wo’nid run 
it off a grwit ilc.al tnori' than they do. 

GO. <J, (,1/r. ^^llir•^fl 1 r^■/■n!!r '.) — Aeennling to Mr. 
.Mad dot, in oriler lo get areal famine in the dislriel, it 
tV'ptin'a two sins'cnive year* of fniinre. dVould j’ou say 
that F -Yc*. Well, I »hnulil mmlifv llint, Iwauso \vc had 
net t«,i vc-iM of failure in 1807: Oien there wa'i only one 
Ti-ar of r. al f.iilnre. 

<’>i. Q. Mr. Maddnt in ht» pajvr I'oinli out llinl the rice 
rtop in ISOfi-O" was w,)tth only SI p'r cent, atid only GO 
j>-rwnl. in the year li'fore. I'he nC' Ctsily for tbe mrge 
ndief iiinsun -1 wa* (vR-aiioni'd by their having h.ad n (.liort 
crop a vi.ir brforeF-I should think it was very much 
KVenluitc,! hv their having a jieor ciop the year before t 
hut we Would 1 ave n'diiin'l irc.unres of relief jirolwbly for 

or d of the actual area cvrn if there had li'en a full crop 
the year j n-vious. 

G.'t. Q. With regard to thet.> rkapnels that TOa l.aT 0 
made, how d.ayeu hope |o them maintained P—Y have not 
le.a I- anv arnaiv;: nwiil for Ihal. 1 niked the rajntiwho 
1 r l pd r«!I ciop) In give me half an Mina jier for tbe 
maintf naii'.- of the i hai-ne!., and they h.ave done ro after n 
g -n.! d.-,a! of thday, and I l.eld rnrne of (he money in hand 
t'.vw for eVaring ll.e tilt from lb<' ehanneU. AUegi-lher 
li«. l.'.eO w.at paid for the jnirj.ite. 

76. Q. You liave no jiowi r of calling on them for lalwurP 
— Xo. 

fi7. Q. It di-ji’ndeil entirely on their Iieing willing to 
give the mnuey? — Yci. il w.at rjiiile optional. Tho money 
wR« <n!v tow.'.r.lt the inaintenane.' of the chnimrli, and I 
juitp-eof it rnlv ns a tent.a'.ive mc-itiiri'. I bad moiipli 
In uMe in doing it. and 1 do net fi"'! inrliiiesl to do it ng.Mn. 
Yhi;v w;s ti.a mneh trouble aUmt it for tbe ndimi, 

fS. 4?. .\re tkry no*, enough nh've to their own inleresfs 
to I.eln you R* nurml* thisP— Oreo Ihev' have reeiired ft good 
croji tVey do net core n hit, though wfiile they w.anl water 
they prom!''' you anything. 

r.?, (J You tai'l you wercftlde to wrry this lelieme of 
your*, threuch from your iiitim.ato knowledge of the 
w.untry, 1>.) veu think vou m'plit find n goo*! many other 
plae.'* whrra if;e rame thing might lie done if you Im'l time 
for caamining the eeaintry P— It nmiM only Ive nfter living 
in the country for tome ye.ars nml jfoing round il that you 
r.iuhl d > niirth'ng. I don’t think it would l>e 1)01111110 by n 
.imple eiauiin.atinli. 

7iV Q. I m.'.m by o preferiional man? — A jx^rsen know* 
ing the levels an'! who liad ft contour map might do ngre.al 
deal in this w.ay. 

71. Q, Was ihera' mtieli hhniioi rleo In that irrigated 
nri'a? — Xo. 

7‘d. Q It was always nn fi.o^nninreaP—Yoii, 

73. <?. Can you tell me from your knowledge of fko 
coiinlrv wludker the increise of means of irrigation is likely 
lo reuiH In the snl'ditiillnn ofoy/ioni for //AoifoiP— 1 lliinic 
tint the nre.a of ny/mni has inere.aseJ in this irrigated nrea 
siiiee irrigation has been introdiicel. 

74. Q. Those avnrks of yours eonsistcil praclic.ally, did 
they not. in llie re.oi)ening of silted ehannoIsP — Ify work 
ronsirled chielly in cutting across Ibo silled'nreni into tho 
old cliannels licyond the margin of silt from tbo nciy 
clmmiel. 

76. Q, The disused clinnnels were owing lo 'silling caused 
by floods P -.7 Yes ; my cipcrienco of the Kamla is that it 
throws sill for alxiiit 1 J miles. 

70. Q. Have you nny cases where tbo ebannols bocomo 
disused owing tollio erection of J embankments to prevent 
floodsP— No. 

77. Q. Bo you do any thing In tbo way of wcU-Irriga- 
lionp — In one vilingo only. It is a largo opiUm-^owing 
village. 

78. Q. And the other villages nro tliOy uusiiitcd to it P— 
TliCrO Is no deniand for il. Tiro kachcha wells fall ia 
almost iit onOc. 

2 F 
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79. Q. In this opium village are tlio wells all JsacMia? 

—No, they are jJal'ia. I have given them money to make 
them. It is a village of very high-level and does not get 
water from flooding at all. • 

80. Q. And in these villages, which are of low level, do 
you think nothing useful could be done from wells?— I 
don’t think so, 

81. Q. Not even if wells were made for the growth of 
the valuable garden crops?— Very little of such garden 
crops is grown in this area. There is very little tobacco or 
such crops grown there. 

82. Q. On what terms do you give your advances for 
wells P— "We have given the money for wells simply ns a 
present to them. 

83. Q. You get no return? — They pay their rents 
regularly and they are good rayats. It was given ns a 
matter of benevolence from the Maharaja. 

84. Q. You get no increased rent?— Wo get a full rent 
for the opium lands, hut it is not a specially high rent. 

85. Q. It is not enhanced P — In no way on account of 
wells. 

86. Q. {Mr. Bajaratna Mudaliar .) — On the lands irri- 
gated by the channels you constructed in 1897, do yon not 
levy any water-rate or any enhanced rent ?— No, 

87. Q. These 45,000 Mglias are irrigated free, without 
any charge P — Yes. 

88. Q,. You have power to enhance the rent. Could yon 
not have levied an extra charge ? — I could bavo, hut we did 
not ask for it. All we ask for is regular payment of the 
rants. The Maharaja has been very generous to the rayats 
in such matters, and we have dug tanks and made wells in 
that way. 

89. Q. You don’t endeavour to recoup yourself, or obtain 
at least the interest on the outlay ? — No. Within the last 
year I have refused in some cases to make embankments, 
because I found the rayats took no care of them once they 
were made, and relied on us to make good -many damages. 
So now I lend them money to make emhankntents ; when 
they themselves make the embankments they fake greater 
care of them, I find. 

90. Q. Do you charge My interest on these loans?— At 
12 or 12 J per cent., which is two annas on the rupee. 
The rayats understand it as a simple way of calculating. 
We lent them money in 1897 at 4 per cent, and found 
they did not want to repay it, because it was at such low 
rates. They paid their wa/rnfan* some of this money and 
then asked for more money, because they could get it cheap, 
and 1 have recommended to the Maharaja not to lend money 
at less than 12^ per cent. 

91. Q. {The President ^) — Is that 'about the bania’s 
rate ?— The bania's rate is 25 per cent.' 

92. Q. {Mr. Bajaratna Mudaliar. )~O ji ^ the land irri- 
gated by your channel in 1897 you would have lost the 
rent but for the channels?- We could not have collected it 
in 1897-98. It would have had to have been postponed. 

98. Q. I suppose you would not have succeeded in get- 
ting it all? — Probably we would have lost one-fourth of it. 

94. Q. What was the cost of the channels? — In 1897 
there was an expenditure of Es. 10,000, including an 
embankment. The embankment cost Rs. 2,000 and the 
channels Es. 8,000. 

95. Q. You said that owing to the obstruction of a 
maZil: yon were unable to extend your channels?— I was 
unable to close it. It was not the malik in whose land the 
channel was on, but an adjoining malik. He would not 
allow a spur to be made at the end of the embankment ; 
hence the water swept round it and cut it away. 


case of these channels did you find an 
difficulty owing to the want of provision in the law' f” 
onfi cnch work P— Through pe- 
Eonal acquaintonce with the locality, the rayats and tl 
adjoining petty maliks, I find no difficulty. They hat 

generally been able to persuade them. 

L' ““ advanfago to amen 

the law, so that, if there was a refractory tenant, you coni 

Tf ^ ¥ “"’y '^'th the adjoining mMk. 

ki J tlirough some tenant 

■ it off the^rfnt-toil^ willingly and we tak 


■ 98. Q. (Mr. Muir-Mackenzk:p-'Do yon think Gov 
ernnient would meet with no more difBoulty than you do 

J. don t think so. I think the people would have mor 


confidence in Government, and^thaii the Collector coM 
persuade fcuein to give up the land. 


99. Q. {Mr. Bajaratna Mudaliar.) — -You have givei 
some advances to tenants to make wells. In these case 
also do you give them free of any increased rent P— Yes. 


100. {Mr. Allen.)— You spoke just now of Govern 
ment being able to do this kind of work. Would not tin 
tenants, as a matter of fact, want Government to pay mud 
more than yon pay?— They would undoubtedly do thdi 
best to get every pice they could out of Government. 


101. Q. Do yon think any Government officer .would h( 
ablo to^ carry out a scheme of this kind in the way you have 
done it? Is not this a case of yonr own personal 
inflnence P-I think it would require a man of experience 
and a great deal of application .and time. You won Id need 
to have a special man for that one work alone. 

• 102. Q. You have not anything like a water-rato hero ? — 
No. It was only levied once last year as a tentative 
measure, and I found so much difficulty and hothev that I 
have decided not to have anything to do with it again. 

103. Q. You don’t levy any water-rate P— No. 

■ 101. Q. What is your opinion about that P Do you think 
the people wonld pay, say, Es. 2 an acre foe water in a 
dry year ?— In a dry year they ■fvould pay Es. 2 to get their 
rice crops in wJien they saw there was no chance of getting 
it in through the rains. At the last pinch they might do it, 
but they would not do it universally. Possibly 60 ■ or CO 
per cent, would do, it, but I don’t think tboy would. pay 
unless put to the very last pinch about it. 

105. Q. What is the rate of rents about that paii P— 
About Es. 4 per bigha. 

108. Q. So tliat, if levied, the water-rate would represent 
ahont 60 per cent, on the rent P — Yes. 


107. Q. Wonld there be any chance of people payini' that 

every year? No chance at ail. ° 

108. Q. The enormous benefit , yon have caused to this 
country would only he felt in years of drought; you would 
only require it once in four or five years ? — Yes. 


109. Q. Is it not a permanent benefit ?— It is a perma- 
nent benefit in opening up these river-beds, for since the 
channels were made in 1897 these villages (indicates on nuip) 
have had fuller crops than the adjoining villages. It moans 
a difference of i to J in the crops. 

110. Q. Even in a year of good rainfall P— Yes. 

111. Q. In a year of good rain you close these channels ? 
—I close these running down here, Ifarli Malmal (map); 
this one (map), Arcrh, I have left open. It is a 16-foot 
channel. 


The Hon’ble Mr. D, B. Horn, Chief Engineer to the Government of Bengal. 
(Barhhanga, Slst October 1902:) 


1. Q. {The President.) — -You have heard all the evi- 
dence given at Bankipore by Mr. Toogood and other 
engineers. Are there any points in which you dis- 
agree -with them? — ^No. I think all their evidence is 
very accurate. 

2. Q. I wish to ascertain what the country has 
had to pw for the luxury of navigation on the'Sono 
Canals. I understand it was about 20 por cent, of the 
total cost of tho canals? — ^That is about tbo nearest 
approximation, I think, wo can make. Navigation 
added about 25 per cent, to tho cost of tho Sono 
Canals. Tho looks cost about 30 lakhs, and I should 
Bay we could easily put down at least 20 lakhs more 

S. E. 


for other savings. Then for maintonanco there must 
bo a large percentage. There is all tho establish- 
ment, and renewal of lock gates, etc. ‘ Gate renewals 
are very expensive. The cost -is not so much in tho Sono 
Canals as it would bo in tho tid.il canals. Tho des- 
truction of gates in tidal canals is very groat. 

3. Q. We asked Sir. Toogood whoatlier navigation 
was very much appreciated on tho Bone Canals., Ho 
said " yes, the people liko it.” But his answer was 
given in a inannor which led mo to boliovo ho was -not 
very enthusiastic over it, and that ho did not take it 
as a very groat boon to tho country. Bo yon consider 
it has been appreciated largely?— I dont think so. 
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INDIAN lEBIGATION.COJliUISSION: 


-Mr. D. B. ■ 83. You have a great deal more n'ater than you 
, fforn. want before .the hathia, and you don’t seem to be 
able to do anything ivith it? — In a' favourable year 
these aliwrs are filled by the rain, and the people 
won't ask for water outside the lease until the rains 
fail. 


34. Q, But supposing it were a dry year? — How are 
wo going to know when the hathia is going to fail. 

as. Q. You mean to say the people will not apply? 
— Yes. They have got these altars, and they always 
contain nain water in the season, and very likely 
they also contain water from bur live years' leases. 
It IS only in a very dry September that they fail 
and the. villagers would never apply to liave them 
tilled until it was too late. 


proposed. The Karaniuassa is the river on the ei- 
treme ..west of the district. Instead of taking the 
water from the Sone towards the Karaihnassa, water 
.will he brought from the liaramnassa back to the D»r- 
gaoti into all that Bhahua tract which wo know is veij 
liable to scarcity of rain. In Bhabua, in my note, 1 
have shown that the hathia rain failed about 12 times 
in the last 20 years. If you go lower down into ilid- 
w“P9t®»,yoh will fipd thgre were only two bad years in 
in Outtpck. there werp a^ut two bad years and one 
doubtful year in 20; whereas, eve^y alternate year in 
Bhabua has a failure of the rainfall which is reguircd 
to bring the rice into ear. 

49. 


36. Q. You don’t sell water by volume? — When leases 
come in late and we don’t want to measure, we say — 

“ Wo will keep an outlet open for you for 24 hours 
at so much,” but 1 think very little has been done in 
that w®y- 

87, Q. Supposing it were generally known that where 
there ivere no leases, if the people liked to apply for 
water for their ohars before the hathia, you would be 
prepared to fill them up at so much a thousand cubic 
feet, would they appfy?-r-They hon't apply before 
the hathia. That is what led to our long lease system 
being introduced. "Wo found that these people would 
wait till the last moment until the middle of October 
and then tliey often got ivater too late to benefit 
the crop for which remission of water rate had to do 
given. 

38. Q. Would they pay a definite sum to have their 
nhara lillcd up? — Yilling the ahars would only benefit 
tbo unleased areas beyond tbo long lease area, and the 
villagers would never apply until the hathia iiad fail- 
ed when no surplus water would be available. 

3(). Q.. Why not let them apply for their nit ors for 
five years? Why not have a nve-ycar lease for ahars 
also? — ^In my opinion this would be a retrograde step 
in canal administration. 

40. Q. You havo certain years of drought. They aro 
not ve^ common' perhaps, but say ’ they take place 
once in five years. You propose to reduco tho size 
of your’ outlets ’and so raise tho duty. Would not 
tho pressure be greater in those exceptional years 
than you havo ever had? — 1 don't think so. 'The 
people arc very eakravagnut in tUo use of water at 
present. 

41. Q. Tho more yon raise tho duty, the more tho 

tension comes on at tho times of trial ? — I don’t think 
* 0 . They will know they havo only got an outlet open 
for a certain number of days and tliey will tako good 
caro to irrigate t.boir land within that period. At 
present tho outlet is ton days opened and five days 
closed in tho hathia, Wo hope to reduce it and wake 
it, say, nine days open and six days closed. That will 
spare a good deal of water aud enable us to irrigate 
more than wo can now. v g 

tho W oJrvVcarP 

i. a. 5^0 iohW lost the 

fit 




0. To go on to Champaran and Saran, this side 
of the Ganges, I tmderstand that you look on the Saran 
project as altogether a very doubtful one; I mean 
these canals from the Gandak ?— They have proved 
most unsatisfactory, ’and I don’t know quite what the 
reason is. They hare been working for 20 years, and 
I suppose one of the defects of the scheme was that 
there was no regulator in the sotd. 

60. Q. I gathered from one of the witnesses at 
Aiuzaffarpur that at one time, when they wanted the 
Canals opened in a hurry, tho channels had silted up, 
and thus, the opening was delayed ior six weeks. It 
was then too late, and they did' not care to tako tho 
wafer. That cbulq not have happened if there hod 
been a regular establishment maintained by the Gov- 
ernment or the District Board whose duty it would 
hare been to see to the silt clearances, I don’t think 
ouo has a right to say that it was a hopeless caso, be- 
cause it has not been reiy successful hitherto from 
want of management ? — I think it is really worth while 
to inyeatigato it and draw up somo Babeiao that ivould 
bring it mpre into line with tho Sono. You would 
have to construct a regulator outside the embankment 
in the first place, but iritbout a survey it is impossible 
to say what lidditioiml works are reguircd, 

■ 61. Q. From these rainfall statements I make cut 
that every third year here is a year of drought. Fcr 
instance, in Gopalgunge, in 20 years, thcro havo been 
six bad years, 11 good and three doubtful ones, which 
were pretty near bordering bn tbo bad years? — ^’os; 
and Gopalgunge is pretty ’ central for this Savau dis- 
trict. 1 think from the' ovitlouce and from tbo rain- 
fall statements it is clear that irrigation for tho rice 
crop is necessary more frequently than the witnesses 
at Saran made out. 


62. Q. I would pven go further and say that the 
fact that tho works existed at all, being Iclt to tlicni-^, 
solves witliout the controlling linud of an eugiiieprgp 
gives one a fair reason to hope that in betlerj-', , .-y, 
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SELECTED EVIDENCE .• 


CO. Q. Mr. Macouocliy in his roporl says “ TIio 
Dous schoiuo may, porliaps, bo placed iu tho sauio 
category; for, although thoro wore tu\> bum/s across 
tho nullah in Nopal, tlioro woro also threo biinrfs in 
British territory, showing that thoro was soiuo water 
to utilize for irrigation.” What do you say P — I 
agree. 

Cl. Q. What is your opinion ns regards tho Bagmnti P 
— Tho Hoods nro tho groat obstacle here. This canal 
runs right across tho drainage of tho country, aiid 
as it is not possible to .construct flood embankinents iu 
Ncp.aloso territory, tho irrigable area could not bo 
protected ns is the case in Orissa. 

C2. Q. Then you roson-o your opinion about tho 
Bagniati till more is known about it P — I tiiink the 
suggestion that Mr. Disney made is worlli iiifiuiring 
into. Tlvat docs not interfero with tho cross drainngo 
in any way. 

C3. Q. (Sir Thomas JUgham .) — That is working on 
tho same linos ns Mr. King has boon doing? — Yes. 

C4. Q, You have spent Us. 62,000 on jKiinj and outs 
for making those canals P — Yes. 

Co. Q. (T/ic President.!— Do you think thoro aro any 
of these rivers wo can Icavo out of conaidoratjoa at 
onco, or do you think it is an open question \villi re- 
gard to thorn all whether they can bo utilized ?— I 
think those four — ^tho Tilari, tho I’ussa, tho Bakliiya 
and tho Dhaus might bo obliterated, as they would 
fail just when required. 

CC. Q Anyhoiv you would put them in a second lino 
giving prcforonco to tho others P — ^Ycs. As regartlstho 
Bagrnati Jlr. Buckley and Colonel Haig have ahyuys 
admitted that a weir is essential across tlio river 
and therefore you must got as big an area ns you 
can to irrigate. As far ns 1 have read the old papers, 
no one seems to have dealt with this question of 
carrj’ing tho canal across the whole of tho drainngo 
of the country which is itself liable to hcaiy floods. 

C7. Q. (Sir Thomas Uigham.)— You say there is somo 
scope for work of tho same kind ns ilr.' Iving has 
been doing? — Yes. 

C3. Q. That consists of carrying out works according 
to tho exigencies of tho season. They may go, i 
understand, for two or threo years without doing any- 
thing with these canals P — Very likely. 

C9. Q. Then when they know thoro is a demand likely 
to como on they set to work and open a chnnuol where 
it is required and make a bundP— Yes. After tho sea- 
son is over they put a bund across tho mouth to keep 
the silt out in years when tho chauncl is not required. 

70. Q. Tho Public Works Departmeut nro aiming 
at making an arrangement which will involve a heavy 
capital cost, and thou bo more or loss permauojit. But 
for a work like Mr. King’s work, you will leqiiiro men 
on tho spot ablo to sco at once what is to ho done 
for tho season, and who must bo able to lay their 
hands on money at onco? — Quite so. 

71. Q. I don’t know how such a schomo could bo 
worked except by a District Engineer? — That is how 
it should bo done. You could not dream of working 
it in any otlrer way. 

72. Q. I don’t sco what is to provont its breaking 
down as the Saran Canals have broken down? — Tho 
Sarau Canals have been working in very much tho 
same way.- 

The President. — ^Thoy had not got a lilr. Iving 
there? — That is the difforonco. 

73; Q. (Sir Thomas Higham.) — ^Thero is this danger, 

, I suppose, that a season may como when you cannot 
get control over tho water? — Yes, and when that 
time comes, then the question of a permanent regula- 
tor will have to bo considered. Of course Mr. King 
was getting water all through September. His schomo 
has thoroforo got that groat advantage over tho Saran 
Canals. 

74. Q. You could got water all through Bopterabor in 
tho Saran Canals? — ^Not to tho same extent as ho 
did. 

76. Q. 'Thoro is lots of water in tho sola. What is 
, to prevent your opening tho sluices? — 1 should think 

there is a good deal of silt in tho sola after each 
freshet. Ho got supply from tho main river. 

76. Q. You moan in Saran P— Yes. I don’t think 

fy they ever opened tho sluices until October in tho Saran 

Canals. They cannot bund tho sola until tho river 
falls to a certain level. 

77. Q. There is no reason why they should not bo? 

f — ^Wo haye como to a deadlock now. Tho Governmoni; 

i is not going to spend any more money on maintonanco 

and tho zamindars won’t .piw the maintenance charges. 

V The canals are only opened now when tho civil officer 

V Bays it is absolutely necessary to save the rice crop. 

y 

y- 
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78. Q. That is why they nro noycr opened until j)_ jj^ 
October? — Wo did sanction tho opening of tlioni this . 

year in Soptomber, bucauso thoro was not sulliciont ■ ■ 
water to do tho transplanting, but wo told them wo 
could not open them iu October again unless thoy 
paid somo inonoy for tho cost of clearing tho channel.'), 

BO wo aro now absolutely at a deadlock. 

79. Q. Tliey have paid nothing?— Thoy pay no- 
thing. 

BO. Q. Aro thoy open now? lias anything been done 
to .shut tho water down P 
(Mr. Hare.) — ^'Tlioy nro open now. 

81. Q. You have not got your contribution? 

(Mr, Hnrr.)— No, they may bo closed now. I am 
not quite sure. 

(irifnesi.)— I think they nro closed. I could not 
bo certain, but I think they must bo closed. 

82. Q. Has any money been paid for this year. 

(Mr, J/nre.)— No. 

83. Q. (Sir Thomas lligham.) — ^’Tho Tilari project is 
probably iiuiig up, because thero is no certainty na to 
supply ? — Y cs. 

81. Q. How much water do you want for that? — 

60,000 acre.s is tho area commanded; 200 acres of 
hhurif to tho .‘Upniro milo would mean 00,000 acres. 

85. Q. How much water is wanted? — 300 cubic feet. 

SO. Q. Would it be po.vsible to send that voluino 
down tho ’Tribcni? — Wo are having a lot of demands 
on us now for tho ’Tribcni. 

87. Q. I suppose you could mako it n.s largo ns you 
liked?--\Vo propose to extend the Tribcni. Wo have 
raised it up to 2,170 euhccs, but wo havo another 
demand aeross the Sikraim. 1 should like to got 
ucrovi the Sikrana and Tilari. 

83. Q. You could not go across the Tilari? — I linro 
no personal knowledge ol tho district. 

89. Q. Is it too late to consider tho (pio.stion of 
enlarging tho size of your .syphons, so that, if you want 
to carry out theso doubtiul schemes, you will luivo 
the water there.’'— IVe would have to provide alto- 
gether for another 40,000 acres; that would bo about 
800 cubic feet'. 

90. (). Your syphons nro now devised for a lull 
supply of 2,170 cusecs? — Yes. 

01. Q. They consist of 0 feet barrels. If you woro 
to make all those barrels 8 foot, you could incroaso the 
capacity of the syphons by J. It is not too late 
do that? — No. 

92. Q. Do you think it would bo worth while doing 
that? — I don't know if the money is available. It is 
certainly worth considering. 

Sir Thomas Jligham. — I don’t think thero would 
bo any difficulty in gcUing tho money for it. 

93. Q. (Tho I’rcsident.)— I suppose, if 4,000 cubio 
feet ivero wanted, you could have it thoro. 'Thoro is 
no limit? — No, there is no limit; but wo might have 
eventually, I cannot say, to build a regulator. 

91. Q. 'Then you think it worth while to incroaso tho 
size of the syphons? — 1 think so. Wo only provide 
for 200 acres to the square milo at present. It ia 
said to bo a good rico country aud only wants to got 
water to produce 250 or 300 acres to tho square milo. 

95. Q. (Sir Thomas Uigham.) — ^You have not worked 
up to that on tho Sono? — No. Wo liave only worked 
up to 138 (acres to the square milo thoro. 

90. Q. Wo havo heard tluit tho Saran Canals havo 
been known to irrigate 22,000 acres in ono very dry 
year. Can you say how thoy got hold of tho figures? 

— I don't know. 1 bolievo thoy did try to assess tho 
rayats, but thoy could not roaliso anything. 

07. Q. Uoa’ did thoy try to realise? — ^I prosumo 
thoy had somo sort of moasuroraont. But as regardi 
that 22,000 acres, I don’t know how reliable it is. 

98. Q. How is ono to find out? — I daro say Colonel 
Hoddling could toll us. 

99. Q. 'Eho Irrigation Dopartmont put all thoso 
areas in thoir reports. Where did thov got thoir 
figures from?— I don’t know. 

100. Q. It is said that a portion of tho area irri- 
gated by tho Sono Canals was novor paid for: that 
it was outside tho blocks; have you got anytlung to 
say about - that? — A rayat may pass, water on hii 
field to outsido areas. 

■ 101. <3. How does he got tho water on to hU 
field? — From tho villago channel. - ' 


222 


INDIAN IBBIGATION COMMISSION: 


Mr. D. B. 
Biorn. 


102. Q. He lots the water go on to other land; that 
land gets a crog and pays notliing? — ^Iliese people may 
bo equally anxious to get rid of the water before the, 
hatliia, so it would be a disadvantage then, as it might 
do harm. 

103. Q. Does much irrigation go on in that way that 
is not paid for ? — don’t Know. 

Mr. lU-uir.Mackenzic.-Mr. Toogood said tl.ore u-as a 
substantial amount in the Eastern Sone Division. I 
have since ascertained that it is about 4,400 acres a 
year in the circle. 


104. e. (Sir Thomas B:igham.)~Yon don’t think that 
IS an important question? — ^No; we have got our value 
tor the water given. 

105. 0- In reference to the works that have been 
aone on the Bagmati, do you recommend the cut being 
completed to see what could be done’ with it? — think 
It should be inquired into. 

106. Q. The District Engineer could say what he 
proposes to do with it? — Yes. 


107. Q. I understand ho wishes to work up in con- 
nection with these two rivers? — I don’t think there is 
any field work done. ,Mr. Disney’s proposals are 
nob based on actual surveys; they are simply in the’ 
air. 


108. Q. Should it be done hy the Public lYorks De- 
partment or the District Engineer? — It might he 
taken up by the District Board. 


109. Q. (Mr. Sajaratna Mudaliar .) — With regard 
to what you said about the block being drained, what 
is the area of rice under the Sone Gauals? — 320,000 
acres are irrigated. 


110. Q. If all that water is to bo drained, it would 
be capable of irrigating an appreciably large area out- 
side the blocks? — Yes, the people don’t want water 
when they let it go; they always want to dry their 
field's 16 days before the hathia begins. 

111. Q. Does this water benefit the crops outside the 
block? — ^It does not; everybody wants to get rid of 
the water at the same time. 


112. Q. The area outside the blocks are not likely to 
have over much irrigation; are they? 

113. Q. (The President .) — Our experience on the 
Nile was that the water used in rice irrigation always 
washed a certain amount of salt from the soil and did 
harm if we attempted to irrigate twice with the same 
water? — I have had no experience of that. ■ 

114. Q. If you constructed drains to carry off 
wa'ter, would the people outside tho block areas be 
induced to apply for 'water? — I consider the acres 
irrigated outside the blocks unimportant. 

116. Q. (Mr. Muir-Maekenzie.) — ^blr. Toogood said 
that the amount of land that obtained water in this 
way was in one part of tho Sone sq great that it 
checked irrigation ? — ^The eastern side is very backward 
and the soil is very sandy and uses more water;_there 
is not the same hold over the water ; whether it is duo 
to the individual officer I am not prepared to say; it 
is 12 years since I left the Sone. 

116. Q. (Mr. BajaratJia Mudaliar .) — If water is 
stolen, have you no power to charge water-rates? — 
If it was due to carelessness on the part of the canal 
staff, I should punish them. 

117. Q. You have a separate measuring staff and a 
separate staff for collecting; do you see any objection 
to the Deputy Collectors checking the measurements 
of the separate staff? — ^I don’t think they could for 
want of training. 


118. Q, Could not Deputy Collectors and Sub-De- 
puty Collectors be trained to check measurements? — 
With, what object? 

119. Q, For the sake of efficiency? — ^There is suffi- 

cient efficiency now. All our collections are got in in. 
time. - - ’ 

120. Q. It is a question whether the whole of the 
amount is goti in ?— Our men are bettor able to do it; 
though they may not check each individual field they 
know the area of the block. 

121. Q. Is your block properly demarcated? — ^Yes. 

122. Q. (Mr. Allen.) — You said that the cost of beep- 
ing up navigation on the' Sone was considerable.’ 
Would you recommend the abandonment of naviga- 
tion on the Sone?— Not at present; - when- the lock 
gates require to be renewed,' it may be considered.- 
We are reduoing-the number of men ail round, but we 
must keep up the lock gates as they are. I probably 
exaggerated in saying that it costs a' great deal. 
It does not cost as much as I at first imagined. 

123. Q. You would not drop it altogether?— I .cer- 
tainly should not. ' . . 

124. Q. We have had some evidence about tho small 

area of rab’i irrigated from the Sone Canals’; don’t you 
tliink, as a matter of fact, the rabi has been extin- 
guished by the extension of aghaniit — ^That is true to a 
great extent in the long lease areas ; but if there is a 
bad hathia on all the western side of Shahabad, we get; 
a large rabi area. ... 

125. Q. The tendency of regular irrigation must be 
to cut d’covn the rabi? — ^Yes, at first it was 30 per, 
cent, in every five-year lease; now it is much less. 

126. Q. With regard to what you said about the 
Karamnassa, do you propose to inject the Durgaoti 
scheme also? — Yes, I don't think 1 shall be able to- 
contour the reservoir site this season. 

127. Q. Why? — For want of staff. I mean to try 
and get it done. I am not certain ^yhat staff will be 
required for the Karamnassa. . 

128. Q. We have heard of the pro'spect of invest!- . 
gating certain small schemes in 'the Terai similar to 
Mr. King’s; have you a staff of engineers to do that 
'\\ork? — ^I am afraid not, but tho District Engineers 
have got a good deal of local knowledge. I should 
require a survey staff as well. 

129. Q. Have'you the material to organize a survey 
staff? You have the Karamnassa, Durgaoti and other 
schemes along, tho Himalayas? — ^No. I think the Dis- 
trict Engineers could give a good deal of assistance 
there. 

130. Q. I think the answer is, you have not sufficient 
men? — ^Not 'to take them all up at one time., 

131. Q. What class of men would you require- as re- 
gards these minor schemes? — Temporary surveyors,- 
once having settled the lines on which wo are going 
to ■work; it would not take long to survey and level 
these lines; the question- is, who is going to provide 
funds for tho investigation. I have since decided to 
give money from Imperial and Provincial Funds. 

132. Q. Mr. King spoke about detailed examination 
and personal trouble taken. It does not appear that 
the survey could be done quickly? — I think he refers 
to the distribution of water. 

133. Q. (The President.) — ^Havo your canal officers 
on the Sone Canals got magisterial powers under tho 
Canals Act? — Yes. 

134. Q. Do they exercise these powers? — ^To a very 
limited extent, 

135. Q. There are certain penalties foT breach of cer- 
tain sections of the Canals Act? — ^Yes. 


Mr. Z. 
Bare. 


Mr. Ij. Haee, Commissioner, Patna Division. 
(Darbhanga, Slst October 190S.) 
Bote on Irrigation TForhs. 


1. I have notliing to add to the particular information 
supplied hy tho District Officers in their replies to tho 
questions of tho Commission. 

2. 1 would wish to bring to notice tho desirability of ’ 
legislation to give power to the Collector to interfere in 
case of the construction of bunds in rivers — 

(ol In order to prevent disputes and rioting. 

(6) To prevent unreasonable waste of water to the detri- 
ment of those who live lower down the river. 

(c) To prevent grave and material alterations in and 
diversions of tho rivers which may seriously affect 
tho country. 


3. I would recommend definite recognition :md aoecptanco 
for tho principle that, in tho case of schemes in wliieb the 
demand for water is intermittent, and conscqucntl}- the 
receipts from tho sale of water are irregular and uncertain, 
a cess should bo levied on the lands protected by tho 
Boiieme — „ 

(а) The benefits ore so great as to secure ample return 
to tho cess-payors. 

(б) Tho payment is in tho nature of an insurance against 

failure of crops and famine which should bo homo 
by tho area pi-otccted. 
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4. It would bo necessAr.v to legisbito. Tho ouioiiiit'of 
CCS 9 so leviable would bo limited by tbo Act. It should bo 
paid for Gvo years at a time, aud so caloulalod that, with Uio 
receipts from tbo salo of water, it should cover woiking 
expenses nnd n ronsonsblo interest on tlio cnpitnl oxpcntlituro. 

6. I would levy the ccss direct from tbo ooouploi-a aloug 
with tbo demands for water supplied in tbo same maunor ns 
tbo present canal dues are levied. 


6. Tiiis proposal would apply to soliomos prepared by 
Qovernmont. I would at tbo same timo provide for tbo 
enso in wliiob application was made for irrigation worlcs on 
lines oorrosponding to those of tbo Bengal Drninago Aot, i.c,, 
stiitablo sobemes approved by Governraont would bo carried 
oat in a tract wboro tbo majority of tbo persons intorcsted 
nocopted the sebemo. 


iir.-. L. 

Hare. 


1. Q. {The PmWenM— Mr. Maddox in bis paper says 

“ I'notioo that tbo total cost of famines since 1873-74 lias 
been Es. 76,18,274, excluding tbo amount spent by tbo 
Mnbarajn'in 1876-76.” Tbnt is in the Ono district of 
DarbhangnP — Yes. 

2. Q. Has ihoro boon fairly good value obtained for 
that P— No, csoopt as regards saving of life. 

3. Q. 'Wonld it bo a fair test of tbo intensity of famine , 
in tbo dllTeront districts to comp.aTC tbo amount spent on 
relief works P— It will bo much fairer in future, ns there 
will ben Commissioner appointed under tbo Code to ensuro 
a uniform system. 

4. Q. Are your programmes of relief works complete P — 

I think wo should have more sobemes which give a proniiso 
of being really useful, worked out in detail and kept re.ady. 
In the past famines wo have been, I think, too apt to select 
works which were couvcnionl and not those of real value. 

6. Q. (Iff. AfmV-Jiracicnsic.)— That was, I suppose, 
largely owing to want of timo P — Yes, to some extent, and 
also to the idiosyncrasy of tho ofGcer dealing , with tho 
subject. 

C. Q. (The President.) — The tendency has been more 
and more to give relief in mueb larger proportions P_— It is 
much more difGcult now to resist applications for relief. 

7. Q. There was more relief in 1896 than in 1876 P — No, 
I think it is tbo other way. 

8. Q. Are you satisGcd with the system on tbo Sonc 
Canals with tho amount of revenue antbdrity possessed by 
the canal engineers P— I think tbo system is working very 
well. 

9. Q. Are tho relations of tbo district and canal oGicers' 
quite satisfactory P— Yes, quite. 171100 tbo Lieutenant-Gov- 
ernor went down tbo year before last tbero wore crowds at 
every lock, but there were no complaints, merely petitions 
to get water a little cheaper. 

10. Q. There wore no complaints of injustice or hard- 
ship P— No. 

11. Q. You have no doubt of tbo importance of provid- 
ing the Bbabua Snb-diviiiou with a supply of water p — 
None whatever. ' 

12. Q. I think your opinion is that in tho Saran Canals a 
cess would be acceptable P — I think so if you can show that 
you are giving them value. Whether accepted or not, I think 
it should bo levied if you can give them value. In that 
case wo wonld have to meet an outcry, a paper outcry, not 
from the people •concerned ; there would bo strong objec- 
tion in the Legislative Council. 

13. Q. An argument used wonld be that nil had to pay, 

although all did not benefit equally P —Yes, that would bo 
one lino. I should levy it locally if the sobome gave only 
local benefit. ■ ■ 

14. Q. In those cases where irrigation would only bo 
taken at intervals of a few years, do -yon think that would 
be a preferable way of raising Government revenue to a 
water-ratoon the areaP — If .yon had , proper control over 
the water and a definite scheme, I would prefer a water- 
rate on the area, levying so much on the water taken ; but 
if not, I would prefer a cess on tho whole district — every 

- man would benefit. It must be a small eess of course. . 

15. Q. What should tho maximum be P — Half an anna 

'on the rupee to begin with; . 

16. ,Q. (Mr. Muir-Maclcenzie .) — With regard to the 

severity of the famine, 1 see an enormous difference in the 
■figures that are ’ given as regards the numbers on relief 
in' 1873-74 and 1896-97. For instance, in Darbhanga, 
the numbers on relief in 1873-74 was 65 million and in 
1896-97 the figure was 22J million. ' Was the famine of 
1896-97 ns severe as that of 1873-74 P— I could not say. 
■Planters who were present at- both say they were of equal 
severity. ' • ^ , 

, 17. Q. As regards failure of crops P— The 'fniluro of 
crops was move severe in 1896-97. 


18. Q. Has the opening up of tho country by railways 
and greater facilities of communication made any groat 
dilTorcnco P — 1 think it has made a groat deal of difforonco 
in tho resisting power of tbo people. 

19. Q. Can we take it that you nro not likely to have a 
more severe famine than you b.ad in 1896-97 P— I think 
it is possible yon could have a more severe famine it you 
had three successive bad years. 

20. Q. Have three bad years in succession over boon 
known in tho district P — I don’t think so. 

21. Q. {The President.)— I suppose prices never rosn 
in 1896-97 to tbo 1873-74 ratesP — No. Tho increase wivs 
not so great. Tho average prices are now so much liiglior. 

22. Q. (Mr. Muir-MaeJeenzie .) — In tho famine pro- 
gramme paper we nro given proportions of tho population 
for whom work is provided for each district. Are you satis- 
fied that their proportions nro properly adjusted to tbo 
requirements of eaoh district P 1 find that in MuralTnrpur 
work was provided for 80,412 persons, and tbo nvorngo 
number employed in tbo famine of 1896-97 w.is 31,424 P — I 
think the number provided for might have been lessened 
there. 


23. Q. In Darbhnngn also tho number provided for is 
176,380, whereas tho number employed only works ont to 
82,461. Again in Champaran provision is made for 177,229 
persons and tho average number in tho famine was 63,683 P 
— Tho work is for the whole district and relief may bo 
wanted in only ono or two places. I think a great many of 
tho works wonld bn weeded out ovcntnally, Tho idea is to 
leave a largo margin. 

24. Q. I suppose the ideal to aim at is to Lave no work 
lhaj is not usofulp— Yes. I wonld even go to tho extent of 
taking men away a considerable distance for good works. 
I wonld sacrifice more to tho importance of tho work. 

25. Q. Yon don't think it is impracticable to convey 
people about in this way P—No’j in this difitriot you could 
talio the cream of tho labour away. Tho real labouring class 
nro tbo first to come on relief ; these men are accustomed to 
travel about That would le.avo small works to be carried 
out by inferior labour. 

26. Q. Would yon say that it is profomblo to have largo 
and extensive works and run tho risk of people being on 
them who did not require relief P— I would simply bring 
tho people together, presuming that tbo work was necessary. 

27. Q. I understand yon to wish to take advantage of 
your good time to prepare a complete survey of useful 
■works P — Yc.s, for such work’s ns tho Collector is not an export 
upon ; he knows road-s, but not canals. 

28. Q. You want, if necessary, to hove tho aid of pro- 
fessional skill through tho Public Works Dopartraont for 
tho purpose P — Yes, not only for roliof purposes, hut because 
I would Hko to tjiko a few up in advance. 

29. Q. Would you liko to seo the Saran Canal works 
nnderfakon by tbo District Board P— I do not caro who has 
the control, -so long as the' local officer has full control and 
IB not required to refer to Calcutta at critical times. If 
there is to bo a oess, whatever the proceeds they should bo 
banded over to tho District Board. 

_ Mr. Allen explained that the Isw was an obstacle 
in suob a case. 


_ ( Witness.) -Where m have got to Legislate for collect- 
1?^ if.”? wo might as well by eiecutire order prevent 
tho District Board spending its present cess cn irrigation. 

30. Q. (M-. ]iruir-Maclenz,>.)-Scz:eo! the planters 
mentioned that the D^^'ri ■ Bt to spend peri<S" 

thlVaT? if" ^ actuX been 

tho caseP-No, ba: GcreairMa: hv poorer to in'sist ca 
every penny goia- to rel.^rf wrrkj. sir Charles FHi-ff 

insisted on it in ISfti cat S'- • i 

-ft— Jilackeazielertieis 
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in that wayP In Muzaffarpnr we spent somelhing more and the existence of svch a right ohstrncta the admi- 

+tan a Kth^ I cannot remember the exact amonnt. nistration of tiie stream to the best advantage of tlio 

'* _ _ , , 1. , v-vi- ! public in general, would yon advocate that Gortm- 


lati a laKh* i canDoi' remeiuuei' tuo 

32. Q. The District Boards seem to be Imble in years i^ 
moderate soarcitv to- be called upon to provide work wmcn 
it might not want simply on the chance of people wanting 
relief f — Yes. 

33. Q. Is there any way of getting at the actual snms 
spent P— I think I can get them for ynv 

34. a. Has the Bocal Board always to set apart a sum 
on account of this dangerP-No, not unless, the warning 

note is given, 

35. a. In Shahabad I think yon said there is no douht 
of the necessity for irrigation.. Is there any donb- that. 

will be fakenP— In that I must trust the local men. 
Ttbink It will bo taken. I did ndt go into the question, as 

I was told that no teservoir was possible. ^ ^ , 

36. Q. Do you think they itnuld pay the Sonfe Canal 

rates P — ^Yes. 13-1.11,.^ 

37. Q. At once P- Yes, I think so ; they would not take 

a great quantity of water at first. , 

38 Q. I observe from the famine map that "owhore 

iSt r^n^^ 

ff^'^trlhey^ ^'^0 gluheir S, Z Si" 

famine years. _ , , 

no O If the Karamhasia Scheme is impossible, is there 

M wu. -I I” ■">“ 

also with pains and cuts into low lands. , , . . 

■would it be worth while to have ques- 

‘nrrso”«« rsm- in ..i. p»p-. 

Yes I that la harm in pnshinp: 

lSnS”-S WS A « 

act in Inspecting Officer. 

the complaint of the P people? 

47. P. I ever happen. 

_1 don’t think that wou ^ power, would 

48. 0.« .^“SVo\-&femes?-No. not often 


public in general, -would yon ndvocato that ( _ 

ment should have power to acquire tho rights in that 
■water, just as it can now ncqnirO rights in land?— 
Yes, where a man had already a vested right, Govern- 
ment might nequiro a right to the bnlanco over and 
above -what the man cotild fairly appropriate. 

K4 Q. If n. Tnjvn nh«:frfirfhir^t. ttIit* chnn 


54. 

his 


4. Q. If a man were obstrodtive. wliy should not 
rights be token away altogether? — ^Tliat would bo 
very expensive. 

55. Q. Not heeea«nrily more expensive thnn_ rights 
in laiid. Yon would gTve the man compensation for 
the appropriation and the vaino of the rights?— 
I would ftserre to. him all y6u possibly could con.sis- 
tontly with using the stream to tho host advantage. 


.or.s 

the 


-I enn- 
ray.at-J 


tonciy witn using cne strciim to mo uusi. «u>i>iiLu»;u 

56. Q. Regarding the repairs of ;inins and fh 
and other small .irrigation works, is it generally t 
duty of tho zamindar to repair? — ^Tliat is the theory 
.no doubt. 

57. 0. Has it been accepted by the Courts^ — 
not say; T do not know of any case -whero the 1 
have sought to got it enforced. 

58. <?. ■'Yonld the zamindars generally accept it if it 
ciiiho to putting it down in tho rccord-of-rights.”— 
^iho would find some would not. 

59. Q. Would it be safe goherall.V to record it ns 
the duty of tho zamindar? — Yes, tbbngb they have 
siiLtked it a great deal. 

60. Q. Are there any duties, oh tlio part of tlio 
raynts in customary haboiir? — ^YcS. 

Cl. Q. In Gva wo heard of tho nohan. a levy of 
labour in rases of emergonev. Is that the limit?— 
As far as I know, it-is. I do not know tito Gya dis- 
trict vtry much. ^ 

G2 Q. Is that confined to the Gya district?— Tbero 
is, I think, something of the kind in Patna. 

C3. Q. In !3nran in the fim'^v ^ nnc 

average number on relief for 1666-97 
That looks as if the famine mast bavo been shgW?— 
Yes Thev bolped themselves to. a. great extent by 
emigrating and sending back tlioir money. 

S4 0. Are tbero plenty of onttots for that emigrn- 
tiOT?-^Tho men wont out in largo numbers, btft did 
not all uncccod in getting work. . . 

fifi O Have yon been abio to form any opinion ns 
to tiio^cbanco'of getting anything Iko a hundred 
thousand acres iindor tho Snran Canal? Iso 

RR O Is thorc anv reason to suppose that, horor 

vnttofAhrt^mve'Cn *" 

Thero must have been constant floods. , , . 

G7 Q Tbero are no remains of any works of ohor. 

floods i suppose? — understand so. 

1 s"“ s= r3K~ 

X. Tw .ho. 1«1.. 0." 

to have a record' 


could not decide. . proper 

r,t G. Would it ’’f-.^U^reMlectorsbonWl^ 

SSSsss 

of-rights. consider to bo 

n -Pntna. I understand, wo mi'.v 

in cases -wlioro a v'R" 


71 0 . Piu tncy UMHH 

72. P- In other parts of Muntry^ wme.^im«^ 
flooilwl land is tka considerable amount of 

^4Xir"rigS"n ?atts of Saran?-Yes. 

73 p Is there any chance of a material extensiouf 

JiVonld think so; very considerable. 

74. P. Wliat measures woidWr^^^^^ 

cneonrage themselves with small bnlduig’. 

zamindare are raynts <,.cTribeni Canal 

75. Q- 'i“^'».9’I'^^^fJluV^^rot<>et the district ?-• 

is being J’iUmOTS diiTVrenee. but. there was 

Tt will "'"km an .^,,0 Tribeni area. 

p!".- 

'r»V„''VXiS ”ffi "" ’ 

charity is not ent off. 



77 Q. If you cnniiot sny ronfiJoiitly 

ft complete protccUon.^it. uill l>o « ''ory lMn;e lur,.- 
Buro of protection P— Yes. . 

78 0 Do Tou feel confideut tlmfc tlio poop o in 

Clmmimran Jll Iftkotlm Tribeni w.fttor in nu ortl.unp^ 
vonr''— T do not tliink tliete is enoiiRh cuUivntion to 
take it all at present, bub tlio cultiv.nUou n-ijl ■ 

The question is-wben it docs extend will t be bealtU 
of tlio district improve P- At present the Satan men. 
ftltlioimh tliey aro so crowded, nre vety unniUnH, 
to no up there. There must bo n jsre.at deal of im- 
mi-inition from somewhere before the whole area can 

*^°79!''i9.'TIiero nre considerable nroas of waste niid 
the country is unhcnlthlyP — ^Vos, 

SO. Q- Is water wanted very often there, —They 
cannot cultivate tho whole of their ImldinRs without, 
it oven in ordinary years. . , ,r 

81. Q. Does Champnrftn differ very much from ai'i- 
rnffarpur and Darblmnua in that n'--ped ns rocanU 
rainfall and the necessity of water?— Acs. but not 
very imicli. If it was cultivated, it would ho much 
the' same. 

82. Q. AVo understand thn't in Afuraffarpur and 
Darbhnnira tho water is not wanted more than outs' 
in four years?— They would want it mor" in Chani- 
paran. iN'orthem Afuraffarpur and Northern Dar- 
Iduiima do not depend entirely on the rainfall. Th.-v 
got an enormous amount from floods and the overpill 
of the rivers. ATe hnvo not had famine or scarcity 
there when, according to the rainfall, we ought to 
have had one or tho other. 

83. Q. A*ou would .say that Clininparan is more liable 
to .scarcity than Darhlmng.a and North, em Alitraff.ar- 
pur? — It is less protected hy spill wnter, hut. the 
popnl.ition is so small that they .generally get eunuch 
to live on. 

8i. Q. Accordint; to tho map there is quit-' aa inurli 
distrc.ssed area in Darhhnnga os in Chauipnr.au. 
There is hardly any dark-red area in Champ.arau? — 
It depends on the pereontago of population rcli'-ved. 

8 j . Q. AA'lint I wont is to get at the grounds for 
the belief tb.at water will be taken there nnd rjet 
taken lower down?— Tliey aro nOt. prorided for at 
present in Cb.amparan; the rainf.sll is net nufTirient 
there, and is feirly snflicicnf in the other two dis- 
tricts. 7 do not think the spill water in Chntnparau 
eonnts a? much for the district ns in th<- north of 
Alnr-afFarpur nnd Darhlianga. 

80. Q. The large schemes for Aftir-afTarpur nro no! 
then wry promising?— No. 

87. Q. AVonld it not he ndvis.ihle to asl; that the 
feasibility taking the Tril>oni even further should 
be considered?— Tou cannot cross the Itnrinnti with 
tho Tribom Canal. 

88. Q. (Sir Thomas JIipham.}—Jt would he an iin- 
necessary expense. If you go into the Ifagmati. vi.u 
Will liavo to pnl up a weir; .and if von make u sfeir 
vmi can get enough water from the Dagmati itsdf 
Uomust draw a lino somowliorc. I think it would ho 
well to go up to tho Bagmali. It looks m if the nre.a 
to ho protected by irrigation in Alurafrarjiiir is MiialT' 
— By any big scheme, yes. 

89. 0- Do yo'i think small schema could cover a 

eonsiderahlo pereontago of the area?- AVhat J shnulil 
.vs® whether tho water can be f.rnurbt 

into chaurs earlier in tbo year in anticipation of 
a possible failure of tho rains. Take the Bava river 
Tlio spills from Die Gandak river filled all tb’e chtiurn 

• •'’Rreed it would be goo-l to 

close tbo old breach and pifc a .sluice in. and now tb^ 
aro of opinion that they have made a mi.sfnke- ibel'r 

LoTtbJsfsZ miscliievotislv ’spent 

ao'sometbint tTsecu\^Srt^^^ 

injio year in case tborfr^i^a^ ’nSe^in^^rCt^ 

lar might bo donT kL" DlrbbM’mf?"-^ 
tho sadr sub-division especially ^ ^ 

ouLi t^'SrBte.^®’"o/”DriV’ 

there was most distress P-Tb ore h an 
00 T that xal ver^^dw 

Mich’ ^hemTlry®ofi^™stS^^^^ «omo 

water m the chaurs earlier in tboy^^ari^.JnlirrivS 

Vob. IV. 


93. Q If water wan I'Ut info fhe fAuur/ csTlier in 
tbo voiir and you bail boiivy r.ain nft-'rwanH. v-mi!d 
(iu'imunfiy bo'M'riwisly daumpedF— Not fei-rioui.y. but 
tiioro would Itc tome injury. J do md ItKik uiwu iioodc 
a.s n verv .serious injury on the whole. Tlmy art' not 
very violent. 

91. Q. Do you kiu'Wihe werhi which Afr. Kin:; ton- 
(.trmfiHl for'tiio .Midmtaja in D.irhlmur.nf- Not veiy 
well. 

9 .A. Q. A’ou agri'o in the general opinion a', to {hdr 
great usefiilno-.i nnd i'!tii'ii’<icy f — 1 necepl (hat. 

M. 0 Is then' any idmiiro of tho tuatetlal exten. 
Hinn of well irrig.ituni in tln'ie thfite doitrici-t of 
Chnmp.anin, AfuratTarjuir and D.arhhangn F-- It ♦= 
(liilirUIt. to say. 

97, (t, Wtiy i.s it not were cxlendei.! than it fa at 
pn-'-'nir — Tlu'^wtverty of the ra.v.at .and h!,» iinwitfinf;. 
nest to incur a risk. 

W. Q Thcr.s ta tin lilisilitahillty of f.i)!?- Not gi'tii • 
r.illy. It i* no; mneb givid a man hsviji.; n niff if 
be has no lalc-ur to work it- 

fk’*. G. You do not think th'-fo {i r.cojti fnf tmverjai- 
(be leiintry with os joany Wells oa (!;o !••■<; patt of 
Sar.an hns f - No. Tlio "Oil b mote itiitalde in hareii 
ond tb.'Te iH niofo iatwiqr thete. 

IfH. Q, Inx". •tig.stiou is wanted F~.A*co, 

101 . Q, It v.fiiihl 1.0 a ini'^ak.'' t.s at shd-'u l-.o;-.-. of 

oxtende,! Well irrigitio!) nitfiou; g.iitn; mor-,. iw./i tie 
ftlbjcH f— A*et. 

lt'2. G. sts fn aiK,i?-.ces for laud Sr.iprecrtf.iot, Vi t! 
aritmlly oavo K-imtiri fur /irntrA-i duru-.r ib-* 

femin,-;- AVi, nl-ou: a nipiv. .a «e?I; tf-.-y 
two r.ipecs. Thrr tsirer‘<] .a g.wsil Jf, tiiSamorlti. 
flit lui. much olteahorc. 


tion of j'ltl.i nr”, ii) ftdinary ’ tl n*. !..x. 

acnoudy pn; lefoA. wotjM if it wr'r pr .Vf-l 

that jh»-y r.mdd I— V, ry mrful in n p-'ift/r-ilar j 

lOJ. 0. The Opiu;:) Drpsftmrf.t ap;.,-.rrr;!lv s<5ivsr>'»' 
money scithouf intrrvA. UVuM yim p” tn far ,* « sf .r.i f 
--T wo'ihl no* nu'nd going s.i far a* st if t'-^ e.ifTtr 
Miowi'd (hat i* tt.-s .!c-ir.',l:*f. r.i n j-iwl f.cfd f.,r rttov. 
fion. 


fion. 

10.',. <?. Are Vot) «st:-.f:rd 

.... .t . . . 


.v.i. V. nre yoTI with (bo ivs*c'- 

fnr Ibe dotnhntion of 

do ft giyy.l deal mom if he knew Jda rfo-ind- i^ 1 
were ,k-t it n.-n! » n pi-.sj jf,,,. - {.s 

0 v.el, in ft fmr'.mnlar pl.-.e--, 7 K- a-.u 

i ions of pinhing an impniwe-cnt nnto-.s 7 was i 

WO-lfd (c ft giv.,.! f„j. ,i „ hint.-r-’f. 

Vn'„ Q. But «!•<■ Cehh-r-tor n 

.•n-vanc.-., Amid he no* ,i„ jj 

tlm/ 't ^'’T ''' '’'"’"dt a !,•*!„ r.'.Nrn'; 

Ir.-.e I.s,„i Ii:;pn„e,.,eni iron,y; he r-x[\ \j-V;<n!*i-r . 

I/mn, i.mmy, H *A... , 

IS i-t fimlt; it I, tho niimK-r of email nicn ' 

..iSLili e- s..,- 

to grant .advance, 4— 1 jj,i„p tp-VinWiV'’ 1 

Hr 

n!!t T; 

diilicnlly? — Ii, (l„I famine Wlthont, aiiy wift „f 

fhinl for Iftiul imprmvmrnt '’na- 

little taken— under half a laklg ’ ' 

Bomlmfvrcs^a”:!;';’' T"hi^e r"’’" 

of .a Imlf was pnnmis/.tl in mnov r,” r< ims,ion 

power go lower- to iho 
m generally in charge of the (rensi^ 
two men in ike sulwlividf m-ln’.e c^i 
cer and tho .Siib-Deputv CoHedo^ uni OfT,. 

n Unungo. AVe tised'to a^nl '‘'’"'l’ 1”“ “u 
famine and be mvo (be '’‘Tmrt In the 

real dillieuHy is'tl.e wnnT onu"i!Ma';’i 

2 n 
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in tliat way P — In Mnzaffarpnr wo spent something more 
than a lakhi I cannot remerabor the exact amount. 

32. Q. The District Boavfls seem to be liable in years ot 
moderate scarcity to be called upon to provide work which 
it might not want simply on the chance of people wanting 
relief p — Yes. 

33. Q. Is there any way of getting at the actual sums 
spent P— I think I can get them for yon 

84. Q. Has the Local Board always to set apart a s_nm 
on account of this dangerP — No, not unless^ the warning 
note is given. 

35. Q. In Shahabad I think you said there is no Soubt 
of the necessity for irrigation.. Is there hny doub„ that 
water will be taken P— In that I mart trust the loo.al men, 

I think it will be taken. J did ndt go into tlie question, as 
I was told that no tese^voir was possible. 

36. Q. Do yon think they would pay tbe Sdne Canal 

rotes P— Yes. > 

37. Q. At onoeP-Yes, I think so ! they wdnld not take 
a great quantity of water at first. 

38. Q. I observe from the famine map that nowhere 

through the feob4ivisi6ii was relief extended to more than 
six per cent, of the phpuidlidti i i8 that not a sign thM 
distress is never very intense P— They alway? kve 
Every year they go away to get their living, not only xn 
famine years. ^ _ 

30 0. If the Karamhassa tcheme is impngsihid, is there 
any oh^oe of saving the conntfy by the extension ^ 
Sp-Yes, tberl are other schemes which might be 
gone into like tbe DutgaOti. _ Something Could bo done 
also with yains and cuts into low lands. 

40 O. Dor tbe Gya dislriot I understand there is no 

larS' ^ovkP-No; if there isa propbc dPrVey.Ibhvono 

doubt a godd deal of work could bo fouhd. 

41 0 Some of tbe pains appear to be large works; 
would it be worth while to have the 

and nub under Government management?— The qufes 
«on of Government’s interference must come up rf 
the esiatetes are subdivided more and rtore. 

42 Q. Do you support Mr. Oldham in bis proposals 

on that p'oihtP-^Yes. " 

43 0 Do Vou support his proposal that the Oolle^ 
tof^btld have the%oWer to compel bammdars to 
carry out repairs?— Yes. 

44 0 For small ahars as w'ell as small 0Mn«Sf—i 
Shmiid not use Tt if I was Collector unless the Exeeu- 

’ tivo Engineer skid it waS heoessary. ^ 

4 R O Would vou give him an inspecting ^cei^— 
V * T that is necessary, because a Collertor 

4e complaint of the Inspecting OfiiceT. 

.k 4iVin TtnTr. f 


hft pomDlaint or tne — ^ , to 

47 Q I mean complaint on the part of the peop e 
_f don’t think that would ever happen. 

48. Q. If the C°llBrt6rJs pven thm^owe^^^^^^^^ 
^^t’’rgXC^totower”;^^^ -uld serve a useful 

^ 49. Q. Do ^V’‘it would be pofflible 

to fav'eTS 6f-^ghtsP^i would have a record of 

the facts. , „ 

so O You would not determine the rights?— 

I wmild allow the .^'’J’X^gan^^thon it shouia go 
Si the^ifl Go^s. There are some disputes he 
could not decldo. 

51 . G. would it -t \o 

husbanding of the divided?— I should 

S\paoto."nW not alloW him to make a rccord- 
Fatna I Xt thfnrwf cln^^ 

immune from heef done. If the Collec- 

that advise, he could get a 

tor people them-selves. . 

creat deni done by the P®°P‘° record-of-rights, 

63. Q-To ^®®"^^’riehnrwit6r has been made out 
in cases where a right or w.i 


and the existence of such a right ohstrncis the admi- 
nistration of the stream to the best advantage of the 
public in general, would you advocate that Govbm- 
ment should have power to acquire the rights in that 
water, just as it can now ncquito rights in landp — 
Yes, where a man had already a vested right, Govern- 
ment might acquire a right to the halailce over and 
ahoVe what the nian could fairly appropriate. 

64. Q. If a man were ohslrndtive, why should not 
. his rights he taken away altogether? — ^That would he 

very expensive. 

65. Q, Not necessarily more expensive than rights 
in land. You would give the man compensation fdf 
the appropriation and the fnlno of the rights? — 
T would reserve te. him all yen peSsibly could' consis- 
tently with using the stream to the host advantage. 

56. Q: Regarding^ the repairs of pains and chars 
and other small .irrigation works, is it generally the 
duty of the zamindar to repair? — ^That is the theory 
no doubt. 

67. Q. Has it been accepted by the Courts? — I can- 
not say; I do not know of any case where the rayats 
have sought to got it enforced. 

5S. Q. Would the zamihdars generally accept it if it 
c.ame to putting it down in the record-of-riglits ? — 
Skime would arid some would not- 

66. Q. Would it be safe ge^rally to record it ns 
the duty of the zamindar? — Yes, though they have 
shirked it a great deal. 

60. Q. Are there any duties oh the part of the 
raynts in customary lahoitrp — ^Yes. 

61. Q. In Gya we heard of the aohan, a levy of 
labour in e,a.ses of emergenev. Is that the liiriit?— 
As far as I know, it -is. I do not know the Gya. dis- 
trict vbry much. 

62. Q. Is that Confined to the _6ya_ di.s6rict?— There 
is, I think, something of the kind in Patna. 

63. Q. In Saran in the famine I notice that the 
average number on relief for 1896-97 was only 14.000. 
That looks as if the famine must have been slight?— 
Yes. They helped themselves to n great extent by 
emigrating and sending hack their money. 

64. Q. Are there plenty of outlets for that emigi^ 
tion? — The men went out in largo numbers, htffc did 
not all succeed in getting work. 

65. Q. Have you been able to form any opinion ns 
to the chance of getting anything like a hundred 
thousand acres under the Saran Canal? — No. 

66. 0 In there any reason to suppose that, before 
the embankment was made and when the channels 
ivere allowed to do their duty iiiiimpeded, toere was 
anything like that area under irrigation?-— The culti- 
vation must have been very different in those dny.s. 
’There must h.ave been constant floods. 

61. Q. There are no rem.ains of any works of dhars 
or pains? — No. 

68. Q. IThe Presidint.)— They were dovastalmg 
floods, I suppose?— I understand so. 

' 69. Q. (.Mr. Mi;ir-]lfariicn-.iR.)— Is there any reason 
to suppose that these embankments have really ent ^ff 
a very large amount of irrigation?— It has altCrod tho 
nature of the countiy. There are no floods now. 

70 0. Were the floods useful?— Of coumo they 
strengthened tho ground, but the people often lost 
their crops. 

• 71. Q. Did they bring down silt?— Yes. 

72 0 In other parts of the country somqtimcs tho 

flooded'land is the only .land 'o" 

time of. famine, There m 4 

■vrell-irrigation m parts or Saralir xes. 

73 Q Is there hny chance of a material extension? 
—I should think so; very considerable. 

74 0 What measures would you propose?— Y would 

very largo roltof given outside tho Tnheni area. 

• 7R O There wiH no doubt bo a movoment into the 

charity is not cut off. 





77. Q. If you cannot say confidently that it will bo 
a complete protection, it will be a very largo mea- 
sure of protection? — Yes. 

78. Q. Do you feel confident that the people in 
Champaran will take the Tribeni water in an ordinary 
year?— I do not think there is enough cultivation to 
take it all at present, hut the cultivation will extend. 
The que.^ion is — when it does extend will the health 
of tho district improve? — At present the Saran men, 
although they are so crowded, are very unwilling 
to go up there. There must be a great deal of im- 
migration from Bomewhore before tho whole area can 
be taken up. 

79. Q. There are considerable areas of waste and 
the country is- unhealthly? — Yes. 

80. Q- Is water wanted very often there? — ^They 
cannot cultivate the whole of their holdings without 
it even in ordinary years. 

81. Q. Does Champaran differ very much from Mu- 
zaffarpur and Darhhanga in that respect as regards 
rainfall and tho necessity of water?— Yes, hut not 
very much. If if was cultivated, it would ho much 
tho same. 

82. Q. Wo understand thalt in Muzaffarpur and 
Darhhanga tho water is not wanted more than once 
in four years? — ^They would want it more in Cliam- 
paran. Northom Muzaffarpur and Northern Dar- 
bhanga do not depend entirely on the rainfall. They 
get an enormous amount from floods and the overspill 
of the rivers. We have not had famine or scarcity 
there when, according to tho rainfall, we ought to 
have had one or the other. 

83. Q. You would say that Champaran is more liable 
to scarcity than Darhhanga and Northern Muzaffar- 
pur? — It 13 less protected by spill water, hut the 
population' is so small that they generally get enough 
to live on. 

84. Q. According to the map there is quite as much 
distressed area in Darhhanga ns in Champaran. 
There is hardly any dark-red area in Cliamparan? — 
It depends on tho percentage of population relieved. 

85. Q. What I want is to get at the grounds for 
tho belief that water will he taken there and not 
taken lower down? — ^They are ndb jirovided for at 
present in Champaran; the rainfall is not sufficient 
there, and is fairly sufficient in the other two dis- 
tricts. T do not think the spill water in Champaran 
counts as much for the district as in the north of 
Muzaffarpur and: Darhhanga. 

86. Q. Tho large schemes for Muzaffarpur are not 
then very promising? — ^No. 

87. Q. Would it not be advisable to ask that the 
feasibility taking the Tribeni oven further should 
bo considered ?-;-You cannot cross the Bagmati with 
tho Tribeni Canal. 

88. Q. (Sir Thomas lligham .) — ^It would bo an un- 
necessary expense. If you go into the Bagmati, you 
will have to*pub up a weir; and if you make a weir, 
vou can get enough water from tho Bagmati itself. 
We must draw a lino somewhere. I think it would be 
well to go up to the Bagmati. It looks ns if the area 
to bo protected by irrigation in Muzaffarpur is smalT? 
— ^By any big' scheme, yes. 

89. Q. Do you think small schemes could cover a 
considerable percentage of tho area? — ^Wliat I should 
like to know is whether the water can bo brought 
into the cliaurs earlier in the year in anticipation of 
a possible failure of tho rains. Take the Baya river. 
Tho spills from tho Gandak river filled all tho chavrs 
and these gavo'off their supply to the Baya all through 
tlio year. The planters agreed it would bo good to 

' close the old breach and pxft a sluice in, and now they 
arb of opinion tb.at they have made a mistake; their 
money has not only been lost but mischievnusly spent. 
Let these schemes bo looked into and see if we cannot 
do something to secure water being brought in earlier 
jn ‘the year in case there may be a failure in that 
year. 

90. Q. (Mr. Ii[uiT-Macl;(nzic .) — And something simi- 
lar might bo done in Darbhang.a? — A good deal in 
the sadr sub-division especially. 

91. Q All thc.se schemes seem to mo to protect areas 
outside tho sadr sub-division of Darbhanga in which 
tboro was most distress? — ^Thore is an enormous area 
of chaar sadr sub-dvision that .was very dry. 

9‘2. Q. You hope that you might ho helped l>y some 
such scheme ns yon suggest? — ^Yes, by letting tho 
water in tho cTintir.s earlier in tho year when the rivers 
arc high. 

VoL. TV. 
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93. Q. If water was put into the chaurs earlier in 
the year and you had' heavy rain afterwards,' would 
the country be seriously damaged? — Not seriously, but 
there would be some injury. 1 do not look upon floods 
as a very serious injury on the whole. They are hot 
very violent. 

94. Q. Do you know 'the works which Mr. King- con- 
structed for the Maharaja .in Darbhanga? — Not very 
well. 

95. Q. You agree in the general opinion as to their 
great usefulness and efficiency? — I accept that. 

96. Q. Is there any chance of the material exten- 
sion of well irrigation in these three districts of 
Champaran, Muzaffarpur and Darbhanga? — ^It is 
difficult to say. 

97. Q. -Why is it not more extended than it is at 
present? — ^The^ioverty of the rayat and his unwilling- 
ness to incur a risk. 

98. Q. There is no unsuitability of soil? — Not gene- 
rally. It is not much good a man having a well if 
he has no labour to work it. 

99. Q. You do not think there is room for covering 
the country , with as many wells aa the best part of 
, Saran has? — No. The soil is more suitable in Saran 
and there is more labour there. 

100. Q. Investigation is wanted? — Yes, distinctly. 

101. Q. It would be a mirtake to abandon hope of 
extended well irrigation without going more into the 
subject r — Yes. 

102. Q. As to advances for land improvement, you 
actually gave bounties for hachcTia, wells during this 
famine?— Yes, about a rupee a well; they cost about 
two rupees. They covered a good area in Sitamarhi, 
but not much elsewhere. 

_ 103. Q. "Would you give bounties for the construc- 
tion of pahha wells in ordinary times? That has been 
seriously put before us? — ^I would if it were proved 
that they would be very useful in a particular part. 

104. Q. The Opium Department apparently advance 
money without interest. "Would you go so far as that ? 
— 1 would not mind going so far as that if the survey 
showed that it was desirable as a good field for exten- 
sion. 

106. Q. Are you satisfied with the present system 
for tho distribution of "advances? — The Collector 'could 
do a good deal more if he knew his ground; if he 
were satisfied that it would be a good thing to make 
a_ well in a particular place, I should always be cau- 
tious of pushing an improvement unless I was sure it 
would be a good investment for the man himself. 

106. Q. But supposing the Collector wished to push 
advances, could he not do it more effectively with a 
change in the system? — ^I think the present system 
serves well enough. There is no doubt a little obstruc- 
tion, but it is very ensfily got over. Tho rayat won’t 
take Land Improvement money; he will Agricultural 
Loans money. If ho is going to give Es. 200 for a 
well, ho must be a substantial man; that is, pradci- 
call.v a zamindar. 

107. O. "Would he not take advances for improve- 
ments if tho loan were spread over ,a longer period ? — 
That would mean continual responsibility, hut it would 
be a help certainly. It is not so much the system that 
is at fault; it is the number of small men. 

108. Q. In Bombay and in Madras not only the Sub- 
divisional Officers but the Tahsildars are empowered 
to grant advances? — think they might be given power 
to make inquiries, but they should get tho order of 
the Collector before making payment. 

_ 109. Q. Is it necessary to have the Collector’s sanc- 
tion? — You would lose a lot of money if you did not. 

110. Q. In Bombay wo have not lost the money. I 
do not say that it has not been used for other purposes. 
As a goneral rule, ft is recovered without any sort of 
difficulty? — In tho famine wo gave a remission of ono- 
third for land improvement works, and there was very 
little taken — under half a lakh. 

111. Q. Very much larger remissions were made in 
Bombay Presidency. There and in Madras remission 
of a half was promised in many cases. Could not the 
power go lower— to the Rub-Deputy Collector? — Ho 
is generally in charge of the treasury. "We have only 
two men in tho sub-di'vlsion — tho Sub-divisional Offi- 
cer and tho Sub-Deputy Collector. "We could put on 
a 7:ttnungo. "Wo used to accept his report in the 
famine and ho gave the money out at once. But tho 
real difficulty is tho want of substantial men ■willing 
to incur the responsibility of taking an advance. 
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112. Q. The Opium Department succeeded in get- 
ting rid of a certain amount of advances for wells? — ■ 
Not a very large amount. 

113. Q. Still it is larger than has heen done out- 
side the department; is it not? — Yes. 

114. Q. The Opium Department have adopted the 
principle of getting the poor people to combine. Could 
not you do the same? — It would be possible, hut very 
difficult. In the case of the opium advances they are 
probably all taken by opium men, and it is taken 
eventually out of the opium payments; and the man 
at the head of a gang has a good of control over 
it. _ They are all practically combined in the opium 
business. 


115. Q. In the southern part of the Bombay Presi- 
dency all 'these things were said, but there happened 
to come a Collector who took up the subject very much 
in earnest, and the advances immediately increased en- 
ormously ; and in Coimbatore, Madras, the same thing 
happened; it is difficult not to hope that something 
more may be done by individual initiative. We gob 
up from a few thousands a year to over a lakh ? — Yes, 
I think a lakh could soon be got rid of hero. 

116. Q. {Mr. Bajaratna Mudaliar .) — ^Does the fear 
of enhancement of assessment by the zamindar deter 
them ? — ^No. Besides the man who took it here would 
be nearly always more or less a zamindar. I do not 
think the tenant would be afraid of enhancement 
where there is a record-of-righ'cs. 


117. Q. Where there is no record 'the fear does exist, 
I suppose? — I think so. 

118. Q. In preparing your famine relief programme 
were you not guided by the circular of tlie Govern- 
ment of India, saying that you should provide for 
relief for 20 per cent, of the population for three 
months? — In preparing our famine programme wo put 
down every work we knew of that could be of any .use, 
and if it came to a bigger li^c than wa,s actually re- 
quired, so much the -better. 

119. Q. In 1896-97 over 361 lakhs were spent in Dar- 
bhanga district on famine relief. Could you kindly 
tell ns what portion of it was spent on irrigation works? 
— ^I could not; bub I should say extremely little — next 
to nothing. 

120. Q. Is the coudition of 'the pains generally so 
bad as to call for legislation to enforce upon the za- 
mindar the duty of maintaining them in proper order? 
— Not generally. It is not so much that. It is the 
breaking up of the estaite. It is more and more diffi- 
cult to get them all to agree. One man stands out 
and blocks the improvement. 

121. Q. So legislation is now more necessary than 
it was formerly? — It is growing more necessary, but 
not urgently necessary. 


122, Q. (Mr. illatir-Mackcnsic.j-j-Mr. Oldham seemed 
to consider it urgently necessary in Gya? — I agree as 
io its desirability, but I do not tbink that the question 
is so jjressing as Mr. Oldham says. Mr. Oldham, 
however, knows more than I do about that district. 


123, Q.'iMr. Bajaratna Mudaliar. )~Does the za- 
mindar levy contribution from the tenants towards 
the maintenance of these pains or ahars in Dar- 
bhanga? — ^No. 

124 Q. RTiere a pain is constructed by a zamin- 
dar at his cost, if the cost of maintenance is thrown 
on him, would you not let him levy a cess to cover the 
maintenance charges? — ^I do not think it necessary. 

125. Q. Do you think that the introduction of diff- 
erential ■water-rates would he useful ; that is, "witli re- 
ference to the facilities for water-supply and the suit- 
ability of the soil for irrigation? — Some lands in the 
lower reaches would not got the full benefit of irri- 
f^ation, and uniform rate of cess will fall more heavily 
fn one place than another?— It is 'theoretically sound 
enough, but it depends on the nature of the scheme. 

126. Q. Will you not be able to realize a higher re- 
venue if you adopt a system of differential rates? 
No doubt, if you press for it in places where tlio water 
is very much wanted. I do ndt see why you should 
not cliarge as much ns they will pay. 

127. Q- In Madras and Bombay we have consoli- 
dated assessments ranging from three to twelve 
Tiipcos. Tliero we differentiate between the quantity 
supplied and the quality of the soil. Under a sys- 
tem of uniform water-rate that is not possible 
Whore vou have a consolidated assessment, it is enito 
sound to make differences. But if you are simply 
charging for water supplied, you must charge the 

eimo- price. 

128 0 Say a canal is 10 miles long. Why should 
not you have a higher rate at the upper 5 miles and 


a lower rate at the lower 6 miles to get a larger reve-' 
nue and make 'the incidence fair? — In the Sene Canal 
system you might charge more iu certain areas where 
it might be borne, hut I do nob think there is any 
necessity for it. 

129. Q. (Mr. Muir-Maclcensie.)—The rate for the 
Sene Canal could, without any impropriety, be raised? 
—I think you ought to recover your expenditure, and 
if it he necessary, to raise the rate to do so. It would 
be fair to raise it, but I should like to see it kept as 
low as possible. I do not think you should charge all 
you can get. I should raise the rate very gradually 
up to the real value of the water. 

130. Q. (Mr. Bajaratna Mudaliar.) — Do you think 
that any economy could he effected by entrusting the 
work of measuring and assessing and collecting to 
one and the same staff? — I have not had enough de- 
tailed experience to say. 

131. Q. Do you see any serious objection to such 
an arrangement. The cost of the collecting staff comes 
to 6^ annas per acre? — ^I don’t think' you could make 
any large rediicJfcion. 

132. Q. (Mr. Allen.) — Your records-of-rights of 
water would include the record of any rights that 
might exist as to using the pain on particular days? 
— That would be one thing; and the length of time a 
hund is allowed to stand should also he recorded. 

133. Q. If a water cess were imposed in the Saran 
district, would you exclude any lands which would not 
in ordinary years he benefited or those which would 
never he benefited by irrigation through those canals? 
— ^It would depend oh the scheme. If any very large 
area was not benefited, I should exclude it. 

134. Q. In this district, where there are schemes ■ 
for irrigating a strip on the north side, do you think 
anything like a water cess can be imposed? — I would 
put it on the local area, something like the Drainage 
Act cess, except that I would leave out the provision 
ini that Act under which you must get a majority of 
the people to agree. Let the Government lay it down ; 
we shall get nothing done if payment is en'fcirely op- 
tional. We are justified in compelling a tract of 
country to protect itself. 

135. 0. You would have a compulsory levy instead 
of an optional charge? — ^Yes. 

136. Q. In preference to a water-rate? — Yes. The 
expense of snob a scheme would he small compared 
with the expense of a scheme where you have a -water- 
rate. 

137. 0. Would you impose a water-rate for water 
actually used as well as a cess? — I would mako three 
stages— one where the scheme affected the whole dis- 
trict, one whore it was carried over a very limited 
area, and one where it was in the nature of a complete 
system like the Sene Canal system. In 'the second 
case I would charge a small cess every year on t’ho 
ground covered and also for the water. The wator- 
rate would he the main thing, and I would hope gra- 
dually to drop the cess. 

138. Q. With regard to Mr. Oldham’s proposals for 
special legislation for disputes about water, would 
tha'fc be something supplementary to the Criminal Pro- 
cedure Code?— Yes; whether there he a breach of the 
peace imminent or not bo should have poiver to de- 
cide in eases of disputes or to take fiduciary possession 
of the works and to administer and maintain them, 

139. Q. Would it not he difficult to word a law of 
that kind? — ^It would he difficult. It is in accordance 
with what I proposed for Eastern Bengal. The 
zamindars' entirely accepted the principle of that pro- 
posal. _We liave enormous churs there which they are 
always, fighting over; they asked that the Collector 
should take possession of any disputed chur and, if 
necessary, manage it until ho had decided who was 
entitled to it. A ehur is an island thrown up in the 
river and new alluvial accretions. 

140. Q. With regard to the two Loans Acts, the 
Board’s rules for the Land Improvements Loans Act 
do not authorise the Collector to delegate his power 
for distribution of loans to a Sub-divisional Officer. 
Do you think that siicli a rule would bo useful ?— I do 
not ' think that there would be very much use in it. 'To 
us Its. 200 is a largo sum. At the same time there is 
no harm in the case going to the Collector for appro- 
val, the delay is not bo great as to bo serious. 

141. Q. With regard to the Agricultural Loans Act, 
the preamble to the rules discourages the graift of 
loans under that Act except to very needy cultivatora. 

Is that a useful preamble? Is that the right spjrjt W 
which the loans should be given? — am afraid it is 
not. Those loans are not of much use except in astitoj 
scarcity. 
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142. (Mr. Mvir-Mact-ensie.) — ^Would you tliink 
it advisable to jjegin Ti-ith a cess within the Tribeni 
area ? — No, ■ it is not necessary. 

143. Q. (Sir Thomas Migham.) — ^About your pro- 
posed cess I understand you propose that, in any dis- 
trict in which the demand is very irregular and where 
water is only required, perhaps once in feur or five 
years, a cess shall be charged on all the area protected 
in addition to whatever charge may be made in the 
form of a water-rate? — ^Yes. If you have a complete 
canal system in which yeu can determine to what 
place the water can go. 

144. Q. That cess would be leviable only on that 
particular tract that can be entered by the canal? — 
Yes. 

145. Q. You say you woidd levy direct from occu- 
piers along with the demands for water supplied in 
the_ same manner in which the pnjseut canal dues are 
levied. If it is a year in which they take water, you 
would levy the water-rate?— No, I would charge them 
fer the water supplied, and they would pay their cess 
loo. It would be fixed on a five years’ calculatien. 

146. Q. The water-rate would be paid by the 
occupier? — Yes. 

147. Q. He would pay his water-rate if he took 
water and a certain charge on the area protected? — 
Yes. 

148. Q. (Mr. Muir-Machenzie.) — Would he also pay 
the cess? — ^I would call it an insurance fee. 

149. Q. Do you wish both to be paid by the occu- 
pier? — Yes. In the case of a complete canal system. 

160. Q. I understood the cess was te be paid by the 
aamindar? — ^Where you have a general cess, as I 
would , in the Saran district, you will have to take it 
from the zamindar. 

161. Q. (Mr. Alien.) — In the ease of a complete 
canal system would you collect your cess from every 
rayat? — ^Yes, on the basis of the canal papers — simply 
a compulsory permanent lease. 

162. Q. (Sir Thomas Higham.) — The cess to be so 
regulated as to give reasonable interest to cover the 
cost of maintenance. Y'ou would not call 4 per cent, 
unreasonable interest? — should like you to put it 
lower probably, but I should like to be told the 
scheme and the probable benefit. 

163. Q. Even when that demand is assured as on 
the Sone, there is very little prospect of touching 4 
cent. I do not see how we can get it on a system where 
the demand is very irregular. But “reasonable” 


might be anything you like? — ^In Saran it was pro- 
posed to put a cess on the whole district like the 
presetfo road cess and to have no water-ratns at all 
.and no charges for water. The general opinion is 
that it would be accepted. 

154. Q. Would it be possible to put on a cess like 
that ns part of the embankment cess? — You would 
have to .amend the Embankment Act. You must 
legislate, because wo have just made a twenty years’ 
agreement for this embankment. 

165. Q. The embankment cess is payable by the 
zamindars only ? — Yes, ■ a percentage on the land re- 
venue. 'The road cess is a percentage on the rent re- 
ceijits of the estate. 

15G. Q. If you made these canals and put on an irri- 
gation cesSj would that be chargeable on the revenue 
or on the rental!’ — On the rental. 

157. Q. That is to say, half would be recoverable 
from the landlord and half from the cultivator. For 
that you would require a special Act? — Yes. 

158. Q. That would involve control by the District 
Board? — Not necessarily. You can put the control 
under anybody you like; but I think that the Board 
might take. at up. In any {use the man on the spot 
must have ample power and not have to refer to any- 
body. The District Engineer has great local know- 
ledge and covers the ground. 

169. Q. (The 1‘rcsidcnt .) — We should be glad to 
know if you have any suggestions you can give us? — 
I should strongly urge that Government should supply 
us a man to each district, bu'fc principally in the north- 
ern districts, to make a first or iireliminary examina- 
tion into all possible schemes that may be put forward 
and to prepare detailed estimates for promising 
schemes. We could then say that such and such 
schemes are so beneficial that we should be justified 
in legislating to secure the money to enable them to 
he carried out. I do not in the least expect that 
Government should incur all the cost, but I think it 
must give help. 

160. Q. (Mr. Muir-Mncker.zie.) -"Who would decide 
as, to the value of the schemes — the Collector or the 
Government? — The professional expert of the Govern- 
ment. In many cases, where it would not be justifi- 
able to levy a cess, the schemes might be held over 
to bo taken up in a famine. In Bliabua there are 
many works of that .sort that could be done, opening 
cuts into chaurs from the rivers to secure the water 
when floods come, etc. 


Jlr. F. A. Slaoke, Ofilointing Commissioner of Cnota Nagpur. 
(Purulia, 3rd November 1903.) 


1. Q. (The President.)— Mow long have you known 
this district? — ^I have been here 84 months, but I was 
Settlement Officer 16 years ago for 34 years for ad- 
ministered estates in each district. 

2. Q. Mr. Maconohy in his report quotes from your 
predecessor, Mr. Forbes, dated October 10th, 1901. 
On, page 197 he says — “My own opinion, -stated gen- 
erally, is that Government would not be justified in 
undertaking any of these schemes, or indeed any other 
irrigation scheme in Chota Nagpur.” And he repeats 
tlmt rather strongly. Do you generaUy agree with 
him? — ^To some extent. No irrigation scheme would 
pay unless the present law is changed. Great diffi- 
culty is experienced in Government estates as re" 
gards the maintenance of he bunds made with Gov- 
ernment money. In Palamau especially there are 
1,200 of these bunds which are never regularly kept 
in order, because it is not the interest of the rayats to 
keep them up. There was no proper local supervi- 
sion, but this is now being organized, and it is hoped 
that the bunds will then be looked after. If you 
make it the interest of the rayats to do so by making 
it illegal to enhance a man’s rent on the ground of 
such improvement, it would be a good thing for the 
Government to assist the rayats generally. But until 
the law is changed it would be a waste of money. 

3. Q. Is that what you refer to in answer to ques- 
tion No. 7 “ with regard to the nature of the tenancy 
the existing doubts will, in the course of the next 
few years, be removed”? — Yes. The rayats know 
that if they make an ahar, the landlord will certainly 
enhance upon the improvement. Consequently they 
won't do it. 

4. Q. Is there any likelihood of legislation being 
affected? — I think so. At present there is a bill to 
amend the present Land Tenure Act, and it is to be 
passed into law this cold weather. I hope that is 
only a preliminary. A surrey and record-of-rights 


is being made in parts of Ranchi, and from the in- 
formation which will thereby be obtained the exist- 
ing Act will be cancelled and a new one brought in 
which I hope will remove difficulties. 

5. Q. The landlord is not to be allowed to enhance ? 
— ^No. The Bengal 'Tenancy Act prevents that with 
regard to improvements made by rayats for all time. 
In this part it may be prevented for a certain time 
only. The principle is the same with a modification. 
Here you have the herher system which has been very 
successful. The terracing of the fields here has been 
done entirely by the rayats; the landlords have never 
by terracing it. The field so made is called a kerker 
or khundwat or ariab field. The maker helds the 
field so made ,at.a privileged rate of rent for a length 
of time which varies in different parts. Sometimes 
it is for end and sometimes for a definite period. It 
would be better to apply this recognized principle to 
ahars made by rayats than to introduce the Bengal 
system. The whole country has thus been terraced 
and tile same result would happen with regard to 
altars if the same security existed. 

. 6. Q. Do you refer to that in answer to question 
10—“ I would -suggest that after the expiry of the 
period, for which the land improved may be held sub- 
ject to no additional rent, the tenant may be called 
upon to pay enhanced rent; the new rental, however, 
not to exceed what the rental of the land would be 
at the rates next, but one below those prevailing for 
lands of the same quality in the village”? — YeS. 

7. Q. Apparently the zamindar will not borrow 
money to improve his estate ? — ^Where he has the in- 
clination to improve his estate he does not have the 
money. He knows that if he borrows the mone.v, it 
has to be distributed by his servants and not half of 
it will be spent on the land. He never goes to see 
his lands. 1 only know of one landlord in the whole 
division, who is really keen about improromenfe. 
Bom'e won’t allow the rayats to make any iihprovft- 
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3fr.F . A. oients themselves. The landlords here are jiln-ays 
Slade. or less in debt and periodically have to apply 

' • to be brought under the JSnoumbered Estates Act 

the Wards and Government Estates and Encumbered 
Estates cover, roughly speaking, a third of the whole 
OX tills division. 

I ?i ®,o“o ot them, I understand, are permancnt- 
Jy m the hands of Government. It is not merely tliat 
the landlord is in debt? — There are very larae Gov- 
ernment Estates. ^ 

n' 9r A.robheyheld onarayatwari tenure?— Almost 
all. Until quite recently a very large Government 
estate in Eaiamau was let out to tlahculaYs ever since 
C o^’isihhl settlement, but under the new settlement 
of 1897 it has been made rayatwari. 

10. Q. Is there anything to prevent the tenants 
availing themselves of the Land Improvements Acts 
and putting their works in order? — They always have 
the fear of having their rents enhanced. 

H. Q. Even by Government? — It has never been 
said that it should not be. The law allows it. The 
villages -might be put under thikadars again. Then 
the thikadars would come in and enhance the rents, 

IS. Q. You think there is nothing for it but this 
tenant right? — Some system to make it the interest 
of the rayat to make the bunds and keep them in 
order is needed. 1 have* seen cases where to get fish 
the bunds have been cut by the rayats and then 
patched with a little mud with the result that the 
bunds went the next season. It is not to their in- 
terest to repair them properly. 

13. Q. It is really the fear of enhancement and not 
apathy? — That they will work for their own interest 
is shown by their terracing. Think of the crores of 
rupees represented by that labour. It is all done by 
them, because they get a return for their money. 

14. Q. In the old days had they a security they 
have not nou'P — They had security for terracing lands 
which they still have. No landlord would think of 
infringing that. 

15. Q. Are these terraced lands in a better position 
than the bunds? — Yes. The bulk of a zamindar’s 
rental is from the rice lands, and therefore the fewer 
rice lands a zamindar has the less his rental. Conse- 
quently he has a keen interest in inducing the rayats 
to increase the area of the rice lands. 

16. Q. In reply to question 9 you say-y“ In all pro- 
bability there will be many cases in which a tenant, 
desirous of making an ahar, cannot do so, as some 
land necessary for the scheme is not in his posses- 
sion.” Mr. Horn says they do have a method on the 
Sone Canals. To secure land for village channels 
paid for by the villagers on the Sone Canals they have 
n procedure by which the land is acquired by the laud 
acquisition officer and 10 per cent, is charged for es- 
tablishment charges?- — ^'That would be much too ex- 
pensive and much too lengthy. Some simple system 
IS wanted such ns that in force in the Kolhan. The 
headman of the village refers the matter to the Deputy 
Commissioner, and if it is waste land it is given, and 
if it is somebody else’s land it is valued. The rayat 
who wants to make the bund pays the value assessed 
for the land required unless the Deputy Commissioner 
is able to give the man ousted some equally valuable 
land elsewhere. It works very well. 

17. Q. On what authority is it done? — ^Dnder the 
record-of-rights. 

18. Q. Is it desirable to have legislation compel- 
ling tlie landlord to keep his ahars in order? — No. 
How are you to enforce it? You would liave to leave 
an immense staff to go round to see that these bunds 
are being kept in order, and that staff would probab- 
ly blackmail right and left and certainly live at the 
expense of the rayats. To have a working system 
you must make it to the interest of the rayat to keep 
the works in order. 

19. <?. Our lost witness suggested that there should 
he a cess on the land, and that the District Board or 
the District Engineer should do the whole of the re- 
pairs? — ^Ho has all he con do now, 

20. Q. You might employ another?— How can ono 
man look after all these bunds for a district like this, 

..or for 6,000 square miles in Hazaribagh, 7,000 in 
Ranchi. Then, if you increase your men, your funds 
will he .absorbed in salaries, and besides there would 
be the delay and the blackmailing by the lower subordi- 
nates. 

21. Q. You have sent in a paper by Mr, Thomson, 
Deputy Commissioner of Singhbhum, and ho mentions 
the Kolhan Estate “for improvement of which Gov- 
ernment allots about Rs. 10,000 annually, out of 
which about 5 or 1 is aumially spent for limiting bunds 


for irrig.atioa.” Does that estate pay?— Yes. Sut 
tliere is no recognised working programme. It is 
simply a case of from hand to mouth. If a man 
wants a bund and there is no money, it is put off till 
tho next year. 1 want to have some definite working 
plan showing for each village how many bunds are 
wanted. 


22. 0. Will that require an officer ospecially for the 
purpose? — ^No, tho Tahsildars can work it out by 
degrees. 

23. Q. Is a Tahsildar capable? — ^There are small 
bunds for irrigating from one acre to about fifty 
acres. 

24. Q. We have had a few projects put before us 
on a bigger scale altogether. Do you believe in them? 
— I have only seen one, the Pabrahar. I certainly 
think that one might be tried. The Nadowa possibly. 
Let one be tried in order to show whether this opinion 
is correct or not. It is founded a great deal upon 
hearsay among 'the people. Consequently some authori- 
ties say one thing and some another. The - people 
coiiainly do believe that if such works were, they would 
ho of very great assistance, and if one were carried out, 
wo should have something to point to. Wo want some 
system of utilising the water running away in’ these 
nullahs to fill up the ahars in years of drought. As - 
to whether there is any place where a big lake can be 
made, there is one, I am told, on the confines of Singb- 
bhum and Ranchi, in which a very large amount of 
water would bo stored up. It is a big valley, fed by 
mountain stre.ams, and lias a very narrow opening, 
which would be embanked, and then by means of a 
channel the whole plain below could be irrigated. The 
channel would, however, have to be about 7 miles long. 
The information was given me by a missionary at 
Cbaibassa. It would, irrigate a part of Singbbbum 
north of the railway line and near Chakardharpur. 

25. Q. Do you think that is worth investigating? — 
Possibly. I was told there was a great waste ol 
natural material there. 

26. G. Is it a part of the country where they would 
be glad to have irrigation? — Yes. 

27. Q. (ilfr. Iloni.)— Y^ou would want a big dam? 

— I am told the opening is only 300 yards long, 

28. Q, (The President.)— Is there any scope for the 
extension of well irrigation? — ^None. 

29. Q. Why not; because of the rocky soil?— Yes; 
to make a permanent well is very expensive. Well 
cultivation is used only for lands just round the 
peoples’ houses and they do not value that cultivation 
so much as the rice. 

30. Q. On the other hand, a well would not fail then 
in tinie of drought? — R^eils always fail at the begin- 
ning of April. My own go very deep, but I had to 
get water from a lake. In Hazaribagh this last hot 
weather the whole tou'n drew its water from one tank 
end one well; all the rest had gone dry. One class 
which does use wells is tho Koories, the professional 
market gardeners, but they are much more advanced 
cultivators than these people. 

31. Q. Are tho people industrious? — They will work 
hard for themselves, but not for anyboly else. Drink 
is the great curse amongst them. They complain that 
wo put too inany obstructions to their getting drink 
The Kols are the people I refer to. 

32. p. (Sir Thomas Sigham.) — ^YoU aro not very' 
much in favour of making these small projects that 
have been examined. Have you any preference? — 
No; but I would favour one that did not cost much. 
One costs 3)- laklis, I beJievo; I would not take tlxat. 
One costs Rs. 70,000; I would take that up. 1 would 
like to take up a scheme in Palamnu where five pro- 
jects have been proposed. 

S3. Q. All these schemes irrigate a great deal of 
Government land, and the return for them would be 
looked for eventually in increased rentals? — Plus the 
less need of cost for famine. 


34. Q. How long would you have to wait for the 
increased rent? — ^i'he rayats would agree to pay at 
once with regard to lands already under rico cultiva- 
tion and whicii wore improved by tho work. But with 
regard to other lands which had to bo terraced or 
otherwise rendered fit for rice cultivation, a certain 
.period would liavo to bo given before tho enhanced 
rent could be demanded. It would depend whether 
Revenue might say, as they have already said, that it- 
is not advisable to take an incrcaso of rental during 
tho currency of a settloinont. 'They would, I uhooC' 
stand, postpone carrying out these acliomcs until the 
present scttleimmt has expired. 
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So. Q. That is, in 19lip — About that. Tliey have 
never expressed any opinion adverse to these schemes 
themselves, simply as to the time of carryng them 
out. The' Board have been told that the people aro 
\nlling to pay'now. 

36. Q. IVhat is tho Board's objection P Do they 
think that if they wait till the end of the settlement, 
they could raise the rents to a greater extent P — ^No. 
It does not please them. A settlement has boon made 
and the rentals fixed, and hence it does not seem right 
to the Board for 15 years to step in now and r.aise the 
settled rent, because of improvements made during tho 

' currency of the settlement. 

37. Q1 'Would it not bo a good thing to carry the 
schemes out at once even if the rents were not raised, 
for, when the time comes for raising them, you will 
have had a little experience to go on as to the value 
of the worlcs? — should say, carry out one, whether 
you raise the rental or not. 

38. Q. You do not think you can raise tho rental 
directly you have constructed a work before you know 
what it is going to doP You might put it up to 
more than the rayats could payp — I would not take 
the increased rent from the rayats until it was shown 
to be of some benefit. Tho inquires would not take 
long. These small schemes do not irrigate such large 
expanses of country. 

39. Q. What about land of which Government is not 
the landlord P — understand the zamindars would con- 
tribute part of the cost. 

40. Q. Would theyp — ^They say so. 

41. Q. In the form of rnking a loan for itP A part 
of the cost would be debited to themp — Possibly. 
It depends on whether the man is impecunious or not. 

42. Q. There would bo no question of a water-rate 
in that case. _ They would be entitled to their share 
of the water in consideration of the contribution they 
made P — ^Yes. 

43. Q. You think the main thing in this district 
is to increase the number of ahars through the 
tenants P — ^Yes. 

44. Q. The inducement to the tenants would be 
that their rent would not bo raised — for how longp — 
It all depends on the amount of work the man has 
done and whether you adopt the principle of the rest 
of Bengal or that which holds locally in the case of 
herher. 

46. Q, You propose that at the expi^ of the period, 
for which the land may be held subject to no addi- 
tional rent, the tenants may be called on to pay an 
increase of rentp — ^Because that is in conformity with 
the existing system of terraced lands. 

46. Q. Ho would pay a . less rent than the rayat 
would who had not. made the lands, who succeeded to 
somebody else’s labour. Would that be a sufficient 
inducement P — ^Yes, as you see by the crores of rupees 
represented by the terraced lauds in these parts. 

47. Q. .Would you give them some right and privi- 
leges to make ahars f — Yes, I would give them some 
vested interest in making these ahars. 

48. Q. Have they not such rights? — ^Not that I am 
aware of. They run the danger of. having their rents 
enhanced. 

49. Q. If they had these rights, would they make 
them ? — I don’t say you would have the country covered 
with ahars at once. It takes a long time to got ideas 
to sink into their heads and to realize a change. 

50. Q. You think they aro really prevented? — ^I 
think so. 

61. Q. They want some pecuniary assistance ? — ^TKey 
have found money of their own to make these terraced 
rice fields. There are no loans for this. ' 

62. Q. You don’t think they will depend on Govern- 
ment for loans ? — ^I don’t think so to any great extent, 
.[f they have been able to work these fields without 
loans, why should they not make petty bunds, etc., 
without loans. 

53. Q. Have you started anything in the way of 
agricultural banks? — They are just beginning. I 
cannot -say anything definite about them. There has 
not been time enough to judge of them yet. They 
have advanced out tho money that has been lent to 
them, but the time has not yet come for the repay- 
ment of the first instalment. 

54. Q- They have advanced money for improve- 
ments? — It is supposed to be for improvements, 

65. Q. How long have they been started? — Some 
have been started in May and some in June. 

,56. Q. Who manage them? — ^Tho people themselves. " 

67. Q. The landlords? — The headmen of tho villa- 
ges; tho leading rayats of the villages. 


EVIDENCE. ' <^29 

58. Q. Toil havQ got thorn .in every district? — No. 
Wo have not got them in Singhbhum; we could not 
have them there; the people are too illiterate. We 
have got some in Kanchi and some in Hazaribagh; 
these are all that I can remember. I don’t think 
there is one here (Purulia). 

69. Q. (Mr. Muir-Mackenzie.) — ^If 1 understand you 
correctly, Air. Elacke, you think the zamindars are not 
likely to make these improvements — not anywhere, 
not in any. district? — ^Yes. iou may lind an indivi- 
dual like the zamindar of Untari doing so, but there 
will not bo many others. 

60. Q. You mean not generally, not for instance in 
Palaniau? — ^Well, tho Itaja of Ohampur may carry 
out some; ho is a good landlord. 

61. Q. I understood Air. Lyall to take a more hope- 
ful view. Ho seemed to think that the zamindars, if 
tlioy were able to raise their rents, would see the ad- 
vantage of making tliese improvements? — Why have 
not they done it bieforop Instead of this they are 
running into debt. One can only say tho proof of the 
pudding is in tlio eating of it. There is the fact that 
at present you have two of Air. LyalTs most inlluon- 
tial zamindars who aro likely to have their estates 
brouglit under the Euciimberod Estates Act too. 
They aro all reckless — at least the bulk of them. 

62. Q. Air. LyalTs view seemed to bo that if they 
got aavances given to them by tfovernment, they 
would easily take the money ? — They would take 
them. 

63. <3. And would spend it on improvements, be» 
cause tliey would be immediately recouped, sometimes 
getting ns much as 76 per cent, on itP — Then, if a man 
could do that, why not spend his money on theso pro- 
fitable improvements instead of recklessly getting into 
debt? 

64. Q. He understands it is remunerative. In one 
of the Court of V/ards Estates, in which they spent 
lls. T1,000 on improvements, they raised the rental 
from Its. 13,000 to its. 25,000? — i have not got the 
figures. Theso improvements are very remunerative 
as I have mentioned. They aro so remunerative that 
the Untari zamindar will not allow his rayats to 
carry out any improvements. He makes them all 
himself. 

65. Q. (The President.) — ^There might be a respect- 
able zamindar who succeeds to an Encumbered Estate ? 
— It is quite possible, but there are very few such 
cases. 

66. Q. (Mr. Muir-Mackenzie.) — 'There are consider- 
able areas under Government Estates? — Very large. 

67. Q. Are you at all satisfied with the amount done 
on them? — No. 

68. Q. Do you consider that all that could be done 
has been done? — By the rayats P 

69. Q. By Government with the object of increM- 
ing its rental? — It has spent money and enhanced its 
rental in consequence. 

70. Q I understand you to say there are only small 
improvements? — Because they are only small uorks. 
You put up a hujid by which five acres of land are 
irrigated and an increased rental obtained. Govern- 
ment does this. But the difficulty comes in with regard 
to tho raainteu.ajice of theso bunds, which tho people 
themselves will not do. 

71. Q. On account' of the difficulty of maintenance 
you don’t think copsidera.ble profit would be niadaP — 

1 would rather have the people do it themselves and 
keep the profit to themselves. 'The more underlings 
you have going about in an estate, the worse it is for 
that estate. We are about to introduce a system 
into the Government Palamau Estate by wliich the 
headman in each village will get a little piece of land 
in return for which he must, among other dixies, 
look after these bunds. Of course I cannot yet say 
whether it will succeed or not. 

72. Q. So that even in Government estates you 
would infinitely prefer to see improvements in ahars 
made by tho tenants themselves? — ^Yes. 

73. Q. You seem to me to prefer a teinporniy 
exemption from advancing the tenants’ rent to the 
permanent exemption as being more in accoi'dance 
with the custom of the country P — Yes. 

74. Q. Are you quite clear that would be a suffi- 
cient inducement? — ^Yes, because of the example of 
the terraced lands here. 

75. Q. How far at present have tho tenants in 
Chota Nagpur got occupancy rights P— It depends on 
the will of tho landlord, but they have got it under 
the law. If a man can prove ho has boon continu- 
ously paying rent for a certain bit of land, lio lies 
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got tlio right of occupancy in it. Tlioy do not hnow 
their rights and it is diflioult to provo them. If it 
comes to a survey and yen mahe a record-ol-rights, you -will 
find that the hulli of U eni really l ave < eeupaiuy rights. 

76. Q. Has' there been any rocord-of-riglits mado 
for the Govoriiineut estates!' — Yes. 

77. Q. Have they got their occupancy rights in 
tiioso estates? — ^Yes. The Government never eiects 
tlieir tenants like private zamindars do. 

78. Q. Tlioy are liable on the Government estates 
to enhancement of rent at ti e conclusion of scttle- 
inents like other occupancy rayats?— They would even 
in Bengal under certain conditions bn Tiablo foj en- 
hancement of rent. 

79. Q. Is there any danger of tlioso uliars proving 
useless in a famine year by being exhausted? — Ycs.‘ 

80. Q- Tho evidence on that point seems to mo to 
bo a little conflicting. Tho last two witnesses have 
boon most emphatic in declaring that they will hold 
water in a bad hathia? — If tho water is there, 'tliey 
can hold it; but in a bad year unless there is tome 
source to replenish them, they would not. 

81. Q. That is to say, they must bo connected with 
some streams? — Yes. 

82. Q. Is it not likely that, if tho uUars are in good 
condition and are not blocked with silt, there 
would be sufficient rain to fill them? — ^Yes, but then a 
great deal depends upon tho time when tho rain falls. 
It might fall in a suitable month and then it would bo 
all right, and it might fall in a non-suitable month 
and then the ahars would bo dried up. 

83. Q. Say you had 20 inches of rain up to tho 
middle of August and none after that, would tho 
ahars be empty? — No, I do not think they would, but 
I do not say they would bo full; there uould bo a 
certain amount of water in them. But if your rain 
fell heavily in July, and you had merely scanty show- 
ers in August, then " no.” 

84. Q. You have pointed out how the advances, if 
made to the zamindars, would bo misappropriated. 

Do you think there would bo no similar danger if they 
were advanced to tho tenants ? — Of course tuere would 
be in some cases, but tho amount which would bo 
asked for advances would be very little. Tho rayats 
do not like taking advances from Government, boi^use 
of the conditions under which the sums are realized. 

If the system wore improved, then you might have 
nuore demands. 

85. <3. With that change of system would you bo 
able to dispo'se of any considerable sum? — think so. 

86. Q, How much do you tliink you could dispose of 
in your division? — I should think we could dispose of 
four lakhs a year easily. The needs of Dongal are 
never met by the Government of Indio. I think I am 
right in saying that the amounts asked for by the 
Government of Bengal are never granted by the Gov- 
ernment of India. 

87. Q. {Mr, Rajaratna Mndaliar.) — ^Would you like 
to see the rate of interest reduced from 6J per cent, 
to 5 per cent, as in Madras, and the period for repay- 
ment extended from 20 to 30 years ? Would that 
afford a greater stimulus? — ^I think not, because tho 
6i per cent, is so very little as compared to what they 
pay their native maliajans here, and then 20 years 
seem to me quite long enough. If you have a proper 
system of distribution and realis.atiou, I think 20 
years and 6i per cent, is fair enough. 

88. Q. As regards the system of distribution, would 
you employ officers of the standing of Deputy Col- 
lectors? — I would employ gazetted officers of the low- 
est grade to go out locally. 

89. Q. What does Government pay for the money? 

— 4 per cent. 

90. Q. Then 'the difference between 61 per cent, and 
4 per cent, ought to cover the cost of any additional 
establishment that may be employed ? — ^Then yefu have 
to meet losses. If the crops fail and the men run 
.away, there is nothing to be realised from 'ahem and 
tho amount has to be struck off. I have never seen 
any balance sheet struck, but I do not think it. is a 
paying busine.ss to Governinent, After you take your 
4 per cent, away, then I think Government loses. 

91. Q. Then, as regards realisation, what are the 
best means? You h.ave no vill.age agency for tbatP — 

Yes, in several of tbe districts here, we have a village 
agency for that. We have a recognised headman -in 
some places; he is called a rnoonda and in other places 
he is called a mauhi. Ho is the recognised headman 
of the village, and you can work through him. 

92 Q. You said you would prefer to see ahars con- 
structed by tbe tenants. I suppose tbey will he able 
to construct ahars only in tlieir own holdings. Where 
im ahar falls in another man’s holding, are they likely 
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to combine? — ^No. 
among thorn. 

maat casM what is to bo done? Govern- 

u 1 ^ ^ suppose, ought to step in in such cases ?—]f 

set 

Ji. Q. As regards tlis privileged rates of renf . 
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®°“ething similar in the Madras 
tlio ^ “ joptlihion is attached that if 

tiic norks aio not maintained in proper order, the 

withdrawn. Would .you 
here?— No. That implies that 
somebody should go round, which generally ends in 
oiglit annas or a rupee being taken and a lot of other 
evils. If it IS not to a .man’s interest to do this, ho 
goes away and the land is let to another person wiiose 
lutorest it will be to do so. 

tenants hero have no saleable interest? 
present there is nothing against it, 
except that tliero is no mention mado of tho transfer 
or sale of ready lioldings in tlio Cliota Nagpur Land- ' 
lord and Tenants Act. Up till quite recently they 
Have not Lad any right to sell their lands, but the 
practioo IS gradually and very slowly creeping in. In 
Uio amended Bill that will be introduced in the 
Oonncil ; I understand a provision will be introduced 
4 ?.. tho sale of rayati holdings altogether, 

ilitliorto tins practice has never been recognised by 
anybody, but by their contact with more highly ad- 
vanced races the people are gradually coming to imbibe 
the idea that tbey have a right to sell their holdings, 
which IS not good for them, because they are very' 
thriftless and reckless. 

98. Q. Mr. Twiddoll, in answer to question .No. 10, 
says that “an irrigation cess like an embankment cess 
might bo imposed to provide funds for the construction 
and maintenance of tanks and pains’’. Do you ap- 
prove of that proposal? — ^No. 

99. <2. (Mr. Alien.) — You know tho Saran district 
well? — ^Ycs. 

100. Q. For how long? — 2i years. 

101. Q. How long ago was that?— I left it in the 

middle of 1896. . - - . 

102. Q. A good deal of evidence has been given be- 
fore the Commission as to tbe advisability of improv- 
ing what are known as the Saran Canals and recoup- 
ing the expenditure involved by imposing a water cess 
on the district as a whole. What would be your opi- 
nion? — ^It would be quite unfair, because the hulk 
of the lands in Saran would never get any benefit 
from the water, and to assess them because of the 
improvements made in these canals would be quite 
unfair. The district is shaped like this (witness ex- 
plained how tho district was shaped on the map and 
also how it would be impossible for the lands lie re- 
ferred to getting a pice worth of henefii; out of any 
improvements that would be made). Continuing wit- 
ness said — ^You have spent seven lakhs of rupees 
oil these canals and nothing has been done, and it 
you spend another seven or twelve lakhs, nothing will 
be done, and you will be spending good money after 
bad. The year before last I was Revenue Secretary 
and tbe point came about the opening of -these canals. 

The District Board, the Collector and the Commis- 
sioner wrote down to Government to pass orders to 
have these opened. Mr. Buckley was then Secretary 
to the Government in the Public Works Department. 

He drew up a very good note showing how much had 
been lost in the past; but then the pressure was too 
great and the order was passed to open them and • 
then what was the result •> 4,000 acres only -were irri- 
gated. 

103. Q. It was also suggested that the water level 
would rise and so wells in other parts of tho district 
would benefit also? — ^Tliat is very doubtful. If ihe 
■water level rises, it would mean more malaria. If you, 
have a water level very close to the t.ip of the district, 
it means a malarious district. 

104. Q. (Sir Thomas Uiglium.)— What is your opi- 
nion about these canals? — What do you think is 
wanted ? — Nothing. 

105. Q. (The President.) — ^Tho argument was that 

the silt clearance was not properly regulated ' and 
that the water when it was given came too lat'o to be 
of any use, and that the canals only wanted to be put 
under proper agency? — If tlio people of tlie-dfetrict 
believe that, why do not their own District Boa?a 
take it up. . 
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lOG. Q. TJjo District Board advocated it? — ^But tliey 
don’t advocate tho spending of tlioir own money. 

107. Q. (Mr. Muir-Mackenzic.) — They said the dis- 
trict would he willing to pay? — ^It has not been levied 
yet. Those men who said so were not speaking on 
behalf of tho rayats. I don’t think you would^find 
that the rayats would agree to pay an extra cess. 

108. Q. (Sir Thomas ILigham.) — ^They send water 
doivn hero (indicates on map); don’t they? — It is not 
of much use. Tho people who get most benefit from 
this water hero are the factories. 

109. Q. A good many people get benefit from the 
factories, because tho factories are alongside of that 
nullah? — Yes, there used to bo factories. There are 
deserted factories along there now. 

110. Q. (The President.) — ^But there was much abso- 
lute unanimity of _ opinion from the Commissioner 
downwards that this pilace would have its salvation 
worked out? — If they are so unanimous about it, they 
ought to urge the District Board to find tho money 
required and look after tho sehomo. Then you will 
find they won’t burden themselves with it. 

111. Q. (Mr. Allen.) — ^About this Encumbered Es- 
tates Act you say about one-third of the division 
is under Government administration? — Slore than 
one-third. One-third is under the Encumbered Estates 
Act. 

112. Q. Do you consider that sufficient m,onoy is 
Hpent on improvements in these estates ? — No. 

113. Q. What is done? — ^There is no working plan; 
no system whatever, and everything is subordinated 
to paying off debts; whereas under the law (section 
4) improvements come before paying off debts. 

114. Q. What do you think should be done? — think 
myself that when a scheme is sent up to the Board for 
approval, it should bo made subject to revision or report 
of the Collector or Deputy Commissioner when he 
knows tho tract and is in a position to say how much 
is required for improvements. It is said in the Act 
that application shall not ordinarily bo submitted by 
tho Commissioner without the consent of the Lieute- 
nant-Governor unless the debts can be liquidated in 
1C years, and that " ordinarily ” is generally not read, 
so that no scheme is sent up unless it is made out that 
tho debts can bo liquidated in 15 years. Therefore 
everything is subordinated to the liquidation of debts, 
whereas the law says tho cost for improvements sliould 
come before the liquidation of debts. Therefore there 
should not be any groat stress laid upon tho lenrth 
of time for whieh tho estate should bo retained under 
Government' management, and tho scheme should bo 
accepted subject to tho possibility of its being revised 
when the Deputy Commissioner knows actually the 
needs as regards improvomontB for that particular 
estate. 

lie. C. (Mr. jMuir-Maekenzic.)—! understood you to 
say that even on estates managed by Government 
you would prefer that tho improvemohls should bo 
made by tho tenants? — Yes, if you can got it done by 


tlie tenants. You could not get it done now. Por -.r m / 

instance, as I said just now, there is a want of com- 

bination among tho tenantry, and then of course you Slacke. ■ 

will have several cases in which the worlcs are too ~~ 

big for them to carry out. If you choose to wait 

years and years, then the rayats themselves may do 

it ; but if you don’t care to do that, either Government 

must stop forward in Government estates, or Goveni- 

ment must take tlie place of the proprietor in carrj-- 

ing out the improvements in the encumbered estates. 

'I’hero was a case came up the other day of a very big 
ahar — an old one which had cost Rs. 4,000, and you 
could not get tho rayats to combine to take tire silt 
out of it unless you reduced their rents. Similarly, 
there are very many other ahars silted up, which you 
could not expect the rayats to attend to but tho 
zamindars. I am having them included in the famine 
works programme, so tliat when any famine comes, 
they shall be taken up as famine works. 

116. Q. Is it tho case that a great number of estates 
in this division come at one time or anotber under tho 
Encumbered Estates Act? — ^Yes, or under Government 
management. You have got 44 or 45 per cent, of this 
division now in Government hands, and there is 
ai:other big estate coming in shortly that will increase 
it more. In this division S of tho estates are in Gov- 
ernment hands. 

117. Q. If a more liber.al policy is pursued in carry- 
ing out improvements in these encumbered estates, a 
great deal of good will he done P — Yes. As matters stand, 
tho only good, ns far as I can see, that is done by the 
Bneumbored Estates Act, is to prevent tho people coming 
into the hands of alien landlords and to p.ay off the creditors. 

There are many cases in which estates after being released 
have again been taken under the Act in a few year's time. 

Proprietors during the time the estate is being managed 
surreptitiously borrow money at heavy interest and on the 
estate being relensed confirm alt their engagements with 
the result that they are swamped and then .apply again to 
Government to bo taken back under the Act. 

118. Q. (The President .) — This is a policy for the 
protection of insolvent landlords? — It saves the people 
mainly. 

119. Q. (Mr Muir-Mackenzie .) — On tho Government 
estates if the enhanced rents are maintained, is it not. surely 
tho duty of Government to repair these estates ?— That is 
now being done ; efforts are now being made to keep them 
in repiiir, but it is not tho dnt}’ of Government to repair 
rat-holes. If at present there is a rat-hole in a iumf, the 
people do not try to close it and so by degrees it enlarges, 
and if nothing is done, it gets bigger and bigger till finally 
tho bund is destroyed. Tho ina/ito’s business will be to see 
that the rayats carry out at their own cost potty repairs like 
that. Big repairs will bo done by Government. 

120. Q. Is it not necessary for the muhlo to have at 
Ids back any compulsory provision ? — No. A man would 
not bo appointed ns mahto if ho had not enough moral force 
or power behind him to command ths rayats. 


Tho Ilon'hlo Mr. W. C. Macphcr^oii, Soerntnry, Government of Bengn', Goncr.al and Revenue Department. 

(Calcutta, 7th November 1902.) 


Mr. IF. C. 
Maepherton , 


1. <?. (The President .) — ^You arc Secretary to the 
Govornmont of Bengal ? — Yes, OfficLating Revenue 
Secretary. I wish to say tlmt I am in no way nuthor- 
i.scd to speak for tho Bengal Gpverninent, and that I 
have not received previous notice of questions. 

2. 0. What districts havo yon been in before? — 
have been District Officer in Jluzaffarpur, Nuddea, 
Rajshahi, Purnca and Saran, and. I have visited mo.st 
of tho districts in tho Province in connection with the 
land sottlemonfsof which I was in churgo for five years, 
i had my longest district cxporicnco in Saran. 

3. Q. Of tho districts which you h.ave named Saran 
and Hur.affarpnr arc tho only ones that cqmo within 
tho range of famine ? — think all tho five districts aro 
down in (he list of districts wholly or in part liablo to 
famine, but Saran and ^fuzaffarpur aro^ more espe- 
cially liable and Muzaffarpur more than Saran. 

4. P. This is, I suppose, on tho north side of 
jrn.-.afrnrpnr? — Tlie Sitamarlii Siib-diyi.sion on the 
Nopal border is especially liable to famine. 

5. Q. IVcro you long in Saran? — For over two 
years. 

C. Q. I do not know whether you heard the evi- 
3cncc of Mr. Mnegregor given this morning? — I licard 
Tomo of Mr. Maegregor’s evidence. 

7. Q. It has been strongly repre.sented to us by 
piwiplo in Saran, and we have heard two opposite 


sides of tho queotion, tlmt it would bo just and equic- 
ablo to lay a small cess fox irrigation upon tho di.strict 
or a part of it. TVo took evidence at Muzaffarpur 
on this question and the opinion of those who came 
before us was that tho cess could bo fairly levied. Mr. 
Growso and hlr. Haro thought so. Sinco then wo 
have heard Sir. Slacke, tho Commissioner of Chota 
Nagpur, who pronounced very emphatically against 
it? — I would go rather with Mr. Sl.acke so far as I 
read his evidence in the newspapers. In Saran tho 
people remember that an embankment ccss is in force. 
A strong Collector, Sir Antony MacDonnell, imposed 
the embankment cess on every estate in tho district. 
It is a small ccss and there is a great de-al to bo said 
for tho whole district bearing the burden of it, be- 
cause if tho whole of tho district is not protected by 
tho Oandak embankment, tho greater portion is. So 
far as I know there has not been any complaint from 
the z.amindars of any portion of Saran about tho em- 
bankment ccss that all do not derive benefit from tho 
embankment; but in the ease of an irrigation cos-! 
one would have to carefully consider who would bene- 
fit from the irrigation works. I do not think there 
is any precise estimate before the Government as to 
what the area is that would bo irrigated by tho fi>- 
c,alle<l Sqran’ Canals if they were extended and put 
in working order. 

S. Q. T think the highest estim.ato wo havo got is 
100,000 acres, and I imagine it is merely a matter of 
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money to make more distributariea, for there is a 
Mr. W. C. plentiful supply of water from tlio river? — ^It has been 
Macpherton, stated that tho largest area ever irrigated, in any 
— year, from thoso canals in their unfinisiied state was 
21,000 acres; and Mr. Buokloy suggested a doubt 
whether water would bo forthcoming whon ft was most 
wanted in tho sotos of cliannols; that is, in October. 
I should say it would bo unjust to make tho whole of 
Saran pay for irrigation possibly covering 100,000 
acres. 

9. Q. Mr. hlacgregor remarked this morning that 
one might draw a pretty clearly defined lino between 

, lands that would bo benefited and thoso that would 

not. Do yo\i think that would bo possible; it would 
moan throwing the north-west portion outside tho lino? 
•“It would no doubt bo possible to say, if levels 
have been taken, that tho irrigation would benefit 
such and such villages, but 100,000 acres is nothing ' 
compared to tho area of tho district; 2,300 square 
miles, or thereabouts. 

10. Q. Tho argument brought before us was that 
tho advantage to the district would bo so gre.at that 
no objecion would bo raised. That is, if water can 
bo braught iirto tho canals, ktr. Maegregor’s idea 
Was that tho whole of the country would bo command- 
ed. I told him that IMr. Ogih-y, Manager of Hatwa 
Estate, had recommended two moro .sluices, and Mr. 
Maegregor said that tho whole of tho district 
would be commanded and benefited and tiro 'cess 
would not bo unjust. Of course tho cess would bo a 
very small one ? — ''ffo have no precedent for such an 
irrigation cess in Bengal. Whon it w-is proposed 
to legislate about 25 years ago to impose a compul- 
sory irrigation cess the Bill was dropped on tho ground 
that tho proper way for Government to recoup itself 
for such expenditure was to make a bargain with the 
people who took water. 

11. Q. If one CQidd bo certain that water would bo 
required every year, you could faco tho question of 
return from the water-rate from tho area irrigated? 
—That is what wo are not certain about. First of all, 
we want a sebemo showing what can bo done. 

12. Q. Can you count upon pooplo taking the water 
regularly? — It is extremely difficult to -say. Our ox- 
perienco in Orissa sliows that it is only slowly that tho 
rayats have appreciated the insurance of tho water. 
In Orissa the rayats for a long time wore very sloiv 
to take tlio water. They trusted to tho rains. Tbs 
rains fails only occasionally, and they say the water is 
no good to us if wo get tho rain. I think it wohld be 
very dangerous to make such an assumption ao I heard 
Mr. Maegregor make ns to everybody rushing to take 
tho water, 

13. Q. If one can draw a comparison frWm the Sono 
irrigation, it rather goes the other way. The people 
of the Sone area are anxious to take water? — That 
part of South Bihar is much drier and thirstier than 
North Bihar. 

14. Q. ( Mr. Muir-Mackenzie. ) — ^Tho rainfall of 
Saran and Shaliabad does not seem to bo very different 
if you take the Buxar and Chupra figures?— The dis- 
tricts are large. _ Shaliabad is liotter than Saran and 
has a different soil. 

15. Q. (The President.) — ^Havo you any suggestions 
to make as to any reasonable course the Government 
might adopt to give irrigation to Saran -witliout 
going to extravagance? — I think a survey is prelimi- 
nary to anything. We want to know what the ex- 
penditure would be; what water can be got into the 
so-called canals; whether it can always he counted on 
in October, and what area could be. commanded. 

16. Q. You say Mr. Buckley thought water would be 
insufficient in the Gandak P— The suggestion is, I think 
not that the water in the Gandak would fail, but that 
water could not always be got into the solas and 
channels in October. Then we want to know what 
area the water can be distributed over; what is com- 
mandable, the cost, and there is the question whether 
the rayats will take the water if tho rate be a voluntary 
rate. All these Are problematical; and it is possible 
that there may be difficulties in the slope and level 
of the country. I do not speak as an engineer. 
There is a general fall to the south-east; but it may 
bo found that the existing canal beds are deep and 
below the level of many villages. 

17. Q. I don’t think the circumstances of the case 
are such that one could make a strong recomihendation 
to the Government to carry out works which would 
not pay working expenses? — Saran is a three-harvest 
district, and it is more immune from famine than the 
other three districts of North Bihar because of tbo 
three harvests; also because the people emigrate 
largely; they leave the districts for work and bring 
back or remit to their families considerable sums 
earned as wages, 


18. Q. riio conclusion that our information anpeari 
to load to is that wo shall havo to leave Saran sovercly 
mono ?— 1 should be very sorry that tho question 
should not bo thoroughly threshed out as to -what 
Mn bo done and at what cost to improve the Saran 
Canals and what can ho offered to tho cultivators and 
at what rates. 

19. Q. What proportion of irrigation in tho' dis- 
trict would justify a cess? If one could irrigate ovary 
year i or -i of tho district, would it be justifiable?— 
No. I do not think that a general cess for such an- 
amount of irrigation would bo jnstifiablo. Wo havo 
no such cess or owner’s rate for irrigation in Bengal, 
and I behove it has been abandoned in the Upper 
Brovnicos. 

20. 0. (The Prescient to Sir Thomas Eiqham) — 

■ Has tho owner’s rate been abandoned in the 'Punjab f> 

Mr. Mackenzie says it has? — ^Yes. 

(irifjicss.) — In Orissa wo have got some return for 
tho expenditure on irrigation by tho increased land 
revonpo, and wo havo just increased the water-rate paid 
by tho occupiers from Bs. l-8_to Bs. 1-12 an acre. 

21. Q.,(Thc President.) — Turning to tho question. 
Of takam advances, do you think that tbo system could 
bo improved? — think the system is capable of im- 
provement. 

22. Q. Do you think our system is too rigid?— The 
difficulties that occur to my mind are thoso that Were 
mentioned by tho Maharaja of Sonbarsa. The rayat 
has a difficulty in persuading tho hahim that his os 
a proper easo for an advance. Preliminary inquiries 
havo to bo made before an advance is given as to the 
security, and then too it often liappons that the subor-. 
dinalo officer who makes tbo inqniriei^ is coiTupt. 

23. Q. That has beon the tcitdoiicy of tho evidence 
wo havo had elsewhere. Very often the thoroughly 
conscientioiis officors hove been afraid to take tho 
responsibility and there have been delays of month? 
sometimes. Wo havo been told more than once that 
if a Sub-divisional Officer was told off for the purpose 
and took about with him a bag of rupees, a great 
deal could bo done? — ^Tbat is an improvement of tho 
takavi rules which the Bengal Government has re- 
commended to tho Govamment of India, viz., t'hat ■tho 
money should bo disbursed in the villages by respon- 
sible officers. 

24. Q. Would it mean an increase in the eskiblish- 
ment of district officors and superior officers?— You 
wore speaking in the case of famine? 

26. Q. I am speaking of ordinary advances? — -Yefe. 

If it was to bo dono properly, it would need an in- 
crease of staff. Tho officers making the inquiries 
should bo gazetted officors working under the Collec- 
tor. 

26. Q. Then yon recommend some, relaxation of tho 
present rule's ? — ^Yes, they require amendments. , 

27. Q. In your experience of so many districts you 
must have seen a good deal of well-irrigation? In 
Some there is a remarkable absence of wells, and in 
others they are numerous? — Yes. Well irrigation 
in this Province is confined to Bihar, including some 
of tho tho districts pf Bhagalpur Division and Cho'ca 
Nagpur, I should say. 

28. Q. Is there any distinct physical reason why 
it should be confined to those parts? We were told 
in Gliota Nagpur that the rayat was too lazy 'to 
draw up water; and that he considers it too much 
trouble, that the wells were very expensive, and that 
sometimes there was a great depth of sand and no 
clay to be found? — ^I think it is a matter of soil and 
rainfall ; tanks take the place of wells in Bengal pro- 
per so far as regards wa'toring of men and cattle. 

29. Q. Tanks must always fail when there is a defi- 
ciency of rainfall? — Yes, to a . large extent. It is 
not my experience that tanks are largely used in 
Bengal for irrig.ation. 

30. Q. These tanks are dug in the soil apparently. . . 
They are not the kind of tank which is made by clos- 
ing in a valley along a hill? — In Bengal they are 
ordinarily, excavations. 

31. Q. (Mr. Muir-Mackenzie.) — To revert to the 

point of a cess in Saran, would you be prepared to say 
that even, although illogical, and although it may not 
be altogether fair, yet, if the people do not object to 
the levy of tbo cess, you would consider it inexpedient 
to apply it? — ^How would you gauge the opinion of the 
rayats and small proprietors of Sarah? . .. 

32. G. You would have to toll them? — There would 

he only one answer that they did not want, to pay 
any more. • - ' ■ ' ^ ' 
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• 33. Q. I , should be quite prepared ip accept that 
CKCopt for the fact that the witnesses in Muzaffarpnr 
were almost clamorous in saying that there would 
bo no objection. Wo had not only planters' hut 
also officials, and they said that the people would not 
object, and that one of the principal reasons was that 
the cess would bo so minute that it would not press 
on them heavily? — I should object on the ground that 
there was no more reason why, for the purpose of 
benefiting five per cent, or even twenty or twenty- 
five per cent, of the land of Saran, the whole district 
or greater part of the district should pay a cess for 
irrigation than that a cess should bo token from all 
the districts of Bengal to pay for it. 

34. Q. I quite admit that the objection is valid and 
reasonable; but, if people are willing to pay the cess, 
and inasmuch as the collection _ of water-rate mi^t 
bo attended with considerable difficulty and expense, 
would you not bo prepared to advocate the levy of a 
cess, if it was accepted by the people? — ^Xo, 1 should 
not bo prepared to advocate an irrigation cess in 
Saran. I 'of course do not object to a water-rato 
paid by the occupier. 

35. Q. You said that there was no complaint about 
the embankment cess? — ^That is so. The greater part 
of the district docs undoubtedly benefit from the Gan- 
dak embankment, not only in the protection of agri- 
culture, but also in the protection of communications. 
It would not bo so with irrigation. 

SO. Q. T)o you think that in consenting to the cm- 
banlmont cess, without making any complaint about 
it, the people reflected in any way regarding its oper- 
ations? — ^Yes, intelligent zamindars make such re- 
flections. I think, I romemhor, that an objection onco 
came from Hatwa that a great deal of the HatwaBaJ, 
which occupies one-third of the district, does not in 
any way benefit by the ombanlcment. I also remem- 
ber. that the Bottiah Raj in Ohamparan made a simi- 
lar objection with regard to the embankment cess. 

37. Q. The objection from Hatwa was over-ruled 
on the ground that the embankment cess did give 
genoraal benefit ? — Tlioro was no special reason given 
except ns I have stated that the whole district or 
nearly the whole district benefits. The cess was put 
on every estate by a strong Collector 26 years ago, 
and it is small and nobody minds it. 

38. Q. If an irrigation cess be put on by a strong 
Collector now, would there not be an absence of objec- 
tion P — I do not think we would hear very much 
objection to a small cess such as one pie or two pics 
on the rent. 

39. 0. Yon would consider the cess was objection- 
able, and if there was no other moans of paying for the 
work, you would rather see the work abandoned than 
Iiavo a cess put 'on ? — I want first of all to know what 
benefits o.an bo conferred. 

40. Q. Suppose wo irrigate 100,000 acres, do you 
think that a cess is objectionable P — ^Ycs. 

41. Q. If tho money for an irrigation project ponld 
bo got in no other way except by a cess, and if in no 
other way could you got 100,000 acres irrigated, 
would ■you still object to a moderate cess in Saran P — 
Yes, I should still object. But if it could be shown 
to mo that 100,000 acres would bo irrigated and could 
not bo irrigated by any other arrangements, I might 
give in. ' 

42. Q. Wi'ch regard t'o well irrigation, do you think 
that if tlio-io parts of tho country where wells are 
suitable and well irrigation is_ not material, wells aro 
as widely extended ns they might beP — No, tho num- 
ber of wells is increasing yearly I suppose. 

43. Q. And do you think that tho r.ate of increase 
should bo aceolcratcd by a liberal distribution of 
tobni'i under tho Iraptpvomont Act system? — I think 
so. I think that it should bo nccolornted. It is Iho 
custom in the Hatwa Raj to help rayats to make 
wells. Mr. Tytler was very successful in this direction, 
and there is no doubt there is room for more wells. 

41. p. Can you indicate any particular localities in 
.any districts with which you are acquainted ■where 
more might be done? — I should think probably 
throughout Bihar, not everywhere, because in places 
the soil is not suitable and there rayats won't dig 
wells. 

40. P. But in places whero r.aynts are baclrward, 
nro the .’=oiIs suitable? — This would have to bo ascer- 
tained. T know that previous attempts to encour.age 
wells have not always l>een suet^sfnl. 1 should attri- 
bute some failures to rules being rigid or being nn- 
syinpaMietic.ally worked. 

VcT. IV. 


46. Q. Do you not think that in a matter of this Mr. .IF.' C. 
kind an enormous amount depends upon tho individual Maephertou. 
officer.? — An enormous amount depends upon the indi- — 
vidual officer. 

47. Q. If you get a person to take up tho subject 
■with enthusiasm, ho would influence tho people? — ^Yes. 

43. Q. Has the Bengal Government over found diffi- 
culty in getting as much money as it wants far iahavif 
— I did not come prepared to answer this question. 

49. Q. The allotment for the whole pro^vince is four 
lakhs for tho current yearP — ^I cannot say. 

60. Q. Do you remember what it was last year? — 

I cannot -say without looking into returns. I have 
caused figures to bo prepared for tho Commission 
showing tlie amount actually disbursed for ial:avi in 
the last ten years. 

51. Q. But not the amounts asked for? Can you 
remember any pase where the Bengal Government havo 
had to refuse loans? — ^In this year — have been Sec- 
retary to Government for one year — there has been 
no case of refusal. 

62. Q. Do you find that all allotments that you 
make aro generally spent by tho District Officer? I 
regard this as an im^rtant question. Can you teU us 
to-morrow whether District Officers ordinarily spend 
the allotments made to them? — ^I think tho figures 
havo been compiled for tho Commission, hut if not, 

I Can have a statement compiled showing tho allot- 
ments made and the actual expenditure. These de- 
pend very much upon the character of tho year. 

63. Q. I understand that tho improvements in tho 
system of ialcavi advances which you advocate would 
bo that responsible officers should themselves distri- 
bute the money. You would not go ns low down as 
a Snb-Doputy Collector? — ^Yes. Tho Sub-Deputy 
Collector is a gazetted officer. They should them- 
selves distribute tho money in the villages and such 
arrangement has been made in Chota Nagpur. 

64. Q. Is there any difficulty in distributing taJeavi 
owing to tho insecurity or defective tenure of tho 
rayats? — I would not say that this has been a practi- 
cal difficulty in Bengal, because in Bengal wo havo a 
practice, which may also obtain elsewhere, of joining 
a larjjo number of rayats in a single bond. Wo prefer 
tho loint Boourity of 16 or 20 rayats to tho mortgage 
of the holding. 'Wo take both; but District Officers 
ordinarily prefer the joint security. 

65. Q. Is there not a lulo at present that for loans 
granted for improvomont purposes landed scourities 
should bo taken? — ^I should hove to consult tho rules 
before replying. There are rules approved by tho 
Government of India in force in all provinces. (Mr. 

Alien Loro rend the rule.) * 

66. Q. Yon do not think there will bo difficulty in 
obtaining tbis collective security oven if loans aro 
largely extended? — I beg your pardon: when yon first 
put tho question I was thinking of loans to rayats 
wbicb nro ordinanly made under tlio .\grioulturists’ 

Loans Act and less frequently under the Land Im- 
provement Act. 

67. Q. But loans for wells, would they not have to 
bo given under tlie Land Improvement Act? — ^Yes, 
but tbero wo would not always got joint security. 

Wc might sometimes get it, 

68. Q. Loans for wells will benefit only tho indi- 
vidual .and tho security would bo bis holding? — ^In most 
cases. 

69. Q. I would point out with referenoo to this 
matter that Mr. Tytler in Saran in describing tho suc- 
CC.SS which ho had in giving advances lays stress upon 
tbis collective security and lie says bo was able to got 
r.ayats to pvo such security P — ^That moans that Gio 
well would irrigate Kovoral holdings. In such cases no 
doubt. 

GO. Q. Ton think that snob cases would bo nli- 
normal? — ^I think that cases would bo abnormal whore 
you would got 16 or 20 rayats to give a collcctivo secu- 
rity. 

61. Q. Do yon want such a largo number? — That 
is an ordinary number in tho case of loans under 
Agricnlcnrists’ Loans Act. A smaller number m.ay 
suffice in tho case of a well. 

62. (P, Yon referred to the c.aso of tho tenure being 
offered ns security and you said that tho question did 
not present any practic.il difficultv, and tb.at von did 
not anticipate any in tbo future?' Do you think that 
the matter of tenure ivill not pment any insuperable 
difficulty in the future.? — It does present difficultv, 
but this difficulty is diminished in tho cad.istrnlly 
surveyed districts irhore tbo rny.it can prodnoo n copy 
of tbo reoord-of-rights sbniring ■xbnt bis title li. 

There U great difficulty in finding out hrs richls and 
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tlio nrcn of liis holding whoro tlioro lifts boon no 
surFoy. 

C3. 13. But whoro n rocord-of-riglits is introduced 
that difficulty is nt nu ojidP — ^To a largo oxtont in- 
quiry is simplified. 

C4. ’<3. Is thoro any dnngor of tho difficulty recur- 
ring and bocoining ono of groat ningnitudo if tlio re- 
cords are not innintnincd very punctually P — Of cotirso 
a record becomes to a certain extent obsolete and 
loses its value every year, but for practical purposes 
for 20 years and more it will bo vnluablo, altbougb not 
conclusive. 

G5. <3. Tho rocord-of-rigbts will greatly diminish 
the difficulty of testing security P— Yes, it will assist in 
the ascertaining of details of rights in land. 

GO. Q. inion a rayat mattes an improvement would 
bo run the rislc of having bis rent enhanced, or would 
bo bo safe from cnbanccmentP— Wborovor tho Bengal 
Tenancy Act is in force bo is absolutely protected as 
regards bis improvement ; that is to say, the improve- 
ment cannot bo made the basis of an onlmncombnt 
suit by the landlord. 

67. Q. I am aware of this provision of tho law; but 
is not it a fact that landlords got onbaucomont of 
rent?— I am afraid so in tbo non-survoyed districts. 

68. Q. And in tbo surveyed districtsP — Wliero there 
is a rccord-of-rigbts wo boliovo that tbo rayat is much 
safer. 

G9. Q, Now about advances to aamindars. There 
must bo some cases in which zamindars might profit- 
ably take advantage and obtain pretty largo sums to 
make irrigation works, such ns pains, a/mrs and im- 
prove existing irrigation works. Do you think thoro 
is any scope for advances of this clmractcr P--I should 
sav that in Bengal, ordinarily speaking, a landlord docs 
not make improvements. The South Bihar distrirfs 
wlicro tbo UaoJi tenure provaijs, are distinguisbed by 
the system known ns qhilandazt. The landlords make 
and maintain tbo pains or water obannols and con- 
struct and repair a/iai's. Tlicso may be called .ra- 
provoment Works; but they must also bo looked on as 
works 'of maintenance. Without such works there 
would ho no crop. Tho landlords occasionally take 
advances from Government for such improvement 
works. . ,, 

70 Q. Is it not tbo case that in sonic distnets the 
nhars and pains aro in very bad order?— Y os, un- 
doubtedly they are often neglected. 

71. Q. Do you think tbo landlord could bo induced 
to take advances more freely ?— -I think so with more 
oncouragomont find by solootcd officers. 

72. Q. Mor* whore rent in kind prevails than wHero 
rent in cash prevails P— Certainly. 

73 Q Whore tbo syslom of rent in cash prevails 
a landlord has very little chance of getting enhance- 
ment ?— He has the right of enhancement under tbo 
■ law if ho registers his improvement. 

74. Q. But it is not n fact that it is very rarely 
tIoneP — would not say that. Some of the groat land- 
lords register; but registration of improvements is 
greatly neglected. 

76. Q. And even if they registered, jrenot tlmy 
precluded from enhoneomont for 16 years?— No. Under 
Motion 113 and section 29 of the Bengal Tenancy Act 
thoy can enhance the rent as soon as they make tho 
improvement. 

76. Q. Is not enhancement forbidden for fifteen years 
»nd five years P— The law prescribes periods of fifteen 
years in tbo case of occupancy and five 


case of non-occupancy tenants between enhancement 
and enbanoement, but there is an express exceptmn 
which would allow immediate enhancement - on the 
ground of an improvement made by the landlord. 

77 Q There are a number of Government estates 
scattered about the country. Do you think that irri- 
gation works made by the landlord are much 

better in the Government estates than in tho zanun- 
dari estates?— I should say that 

estates under the Government or Court of Wards are 
hotter looked after than those on private estates. 

78. Q. Do you think tkey are not better in all 
Government estates? — ^I do not think enough has been 
done. 

79 Q. You would like to see larger sums spent in 
the Government estates?— Yes. I think more money 
could rightly and profitably be spent on them. • 

80. Q. Can you say what has been the ^ffioulty up 
to the present in expending money on Government 
estates?— I think the Collectors have too much to do. 
Perhaps they should have an agrioiUturiil engineer. 


81. Q. Wnnt of skilled advice? — Yes. Want of 
skilled advice in the Government estates. 

82. 'Q. You would like to havo more skilled advice 
placed at the disposal of Government in tho manage- 
ment of estates? — ^Yos, I would. I do not say that 
tho District Officers havo no such advice. They liavo 
advice from tiio I’ublic Works Department and Dis- 
trict ISngineors, but thoy want more help. 

83. Q. It came to our notice in Ohota Nagpur that 
tho Deputy Commissioner wished to havo rents en- 
hanced in consoquonoo of tho introduction of improvo- 
monts, and that tho Board of Itovenuo objected on 
tho ground that a settlement had been recently made 
and thnt a change could not ho made for fifteen years ? ' 
— I cannot remomhor that any proposal of this nature 
has como hoforo the Government. There may he 
special reasons wliy tho Board take this view in tho 
caso of Pnlamau, if Palamau bo tho district to which 
you refer. In Palamau I know that rents were consi- 
derably increased in the last sottlomont; and it may 
bo tlint tbo Board think that they have boon suffi- 
ciently incro.isod without putting on anything more on 
tlio ground of repairs of aliars. It is a possible view 
of so-called improvements in some of tbo Government 
estates til at there is no now improvement, hut that the 
works are only maintenance works nhicli it is the 
duty of tho Government to maintain, and. that there- 
fore tlioro can ho no question of enhancing rents. 

84. Q. (Mr. Allen.) — ^Thero is a question of parrying 
out a largo soliemo — ni canalisation of tho rivers by 
wliich tho villagers would bo considerably benefited: 
and tbo Deputy Commissioner therefore recommended - 
that .an additional rent should bo charged. He said 
it would bo voiy difficult to collect a water-rate, but 
it would bo fair to cnlianco rent. The Board held 
that it would not he fair to further increase the rent 
until tho expiration of Mr. Sundoris settlement? — ' 
There is no provision of law in tho Bengal Tenancy 
Act which would prevent the iiicronse of rent on the 
ground of improvement. I distinguish between im- 
provements and works which it is tho duty of the 
landlord to mako. I phould havo to refer to tho Oliota 
Nagpur Tenancy Act and Sobtlomcnt laws before 
speaking positively ns to the provisions of tho Ohota 
Nagpur law on’ this subject. 

86. Q. (Mr. Mmr-MaeT:enzie.) -To rome to tho ■ 
famine programmes. Havo you formed any opinion 
ns te the utility of works done during the lost famine? 
They consist principally of roads and tanks? — Yes,- of . 
roads and tanks generally. I have not been a famine 
officer. I cannot speak with prai^cal knowledge 
gained in famine time. Mr. Bourdillon would give 
you full information ns to famine works. 

86 . Q. Do not famine programmes come before you 
in your capacity as Secretary to tho Government? 
— I can s.ay how famine programmes are prepared and 
dealt with. 

87. Q. The principal point which I wish to know 
and on which you can give us information , is .this 
Do you think that under the present system sufficient 
consideration is given to tho prospective utility of the 
works; more especially for the purposes of irrigation ? 
— I think thnt tho question of prospective utility 
bulks largely in tho minds of District Officers when 
they submit their schemes. I do not say that the 
programmes are perfect. Much- depends upon the 
pers-onal equation. One officer tboroiigbly knows bis 
district, and he has got good advice from his District 
Engineer, from planters and 'other persons well ac- 
qu.ainted with the district. He will prepare a very 
good programme of works of great prospective utility. 
Another officer, who knows his district imperfectly 
and is not so well advised by the District Engineer, 
might send in a very hachcha programme! But the 
programmes are every year revised. 

88 . Q. Have you any reason to fear that a consider- 
able number of programmes are Jcachcha? — No, I 
would not say that. 

89. Q. Do yon think the District Officer, has time 
available to prepare a thoroughly well-considered pro- 
gramme?— I do not think so. I think the programme 
tor each district is capable of improvement. 

90. Q. Da you think that the District Engineer 
has time enough? — ^No, ordinarily he has not. 

91. Q. Do you think he requires assistance? — I do. 

,92. G- Do you think in. some districts it. might- be 

.advisable to make, a careful' suiv'ey of the. country to 
discover its possibilities ?-7-I think it is .most - des'i'- 
ablo. I presume that the officer who makes it. won m 
not go into the 'district without any previous know.- 
ledge of the work and without, carefully consulting 
local people 
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93. Q. Would ifc not bo preferable to have an officer 
permanently attached to the district? — ^Tho expense 
would be too great to have an officer permanently 
attached to the district.. 

94. Q. Why could he not be Assistant to the Dis- 
trict Engineer and have other -work as well P — 1 
think it would be very desirable, if funds permitted. 

95. Q. Now as to the proportion of the population 
for which work is provided, can you tell me on what 
basis it is fixed?— The number of people for -whom 
work is provided is mainly estimated with reference 
to the previous famine history of the district. 

96. Q. We will first take the district of Burdwan? 
— find you- provided work for 21,000 persons for 
three montli<, while the average daily number e.nployed 
was 11,000 odd? — We now estimate 14,138 as the 
maximum number of persons likely to require relief on 
works, though we provide works for 21,517. The 
difference is not very great. Since 1873-74 I suppose 
there has been an increase of population in Burdwan. 
I take it that the Collector considered the population 
of the area which he returned as liable to famine, 
and estimated with some reference to the famine of 
1873-74, that such and such percentage might be em- 
ployed on -works. 

97. Q. On the other hand, we will take what might 
be estimated to be the worst district, Darbhanga. 
The highest number employed in 1873-74 was 569,000. 
In 1876-77 the highest number employed in one day 
was 149,000 and the average daily number over the 
whole period was 82,000. You provided for 176,000? 
— I should have to • refer to reports before explain- 
ing the figures. I think the Darbhanga figures are 
now under inquiry. 

98. Q. Is any rule laid down that estimates are to 
be made on the basis of what happened in 1896-97 and 
1873-74; if so, cah we see the rule? — On page 3 of our 
Famine Code it is laid down that estimates shdll be 
made (o) with reference to the experience of pre- 
vious famines, (b) with reference to the general condi- 
tion of the various sections of the population. 

99. Q. The rules seem to be different in different 
provinces ? — ^In Bengal we estimate for each district 
with reference to the previous experience of the dis- 
trict. 

100. Q. (Mr. Bajaratna Mudaliar.) — ^You said in 
reply to Mr. Muir-Maokenzie’s question that there 
is no legal objection to the leavy of a water-rate or 
cess during the currency of a settlement, when the 
irrigation is supplied at the cost of the Government? 
— For levy of an occupier’s rate for water our law 
provides. For levy of a cess it does not provide. To 
enhancement of rent on account of an improvement 
made by the landlord there is no legal objection. 

101. Q. Supposing an irrigation -work is made dur- 
ing the currency of a settlement, can you raise rent 
by transferring land from a lower to a higher class ? — 
You are speaking of rent, not revenue. Bevenue is 
fixed for a period. Government could not intervene 
so as 'to take a higher revenue from a zaniindar during 
the period of settlement. 

102. Q. I do not mean a zamindar; I am speaking 
of ■ a tenant of a Government estate ? — ^There is no 
legal objection to the enhancement of rent where a 
now work of irrigation is constructed by Government 
during the currency of a settlement. 

103. Q. If an existing work be improved substan- 
tially, could you enhance rent during the period of a 
settlement? — Legally you could; in practice I <j,oubt 
if this is ever done on a Government estate. 

104. Q. Don’t you issue a notification at the time of 
the settlement and is no provision made for enhance- 
ment in such a case? — You are speaking of improve- 
ments to be made between settlement and settlement. 
There is no practice of making a notification of that 
kind. 

105. Q. (Mr. Muir-Machcnzie.)Snb you do notify 
that rents will be feed for such a period? — Yes, 'that 
would bo recorded in the settlement proceedings. Gov- 
ernment fees Itho term of settlement and it will be well 
known to the rayats of a Government estate. 

106. Q. It is not specially notified P — ^It is well known ; 

but I cannot remember that there is provision for 
special notification of a period of settlement unless 
in the Sonthal Parganas. Ordinarily in the case of 
any big settlement the results are reviewed in a 
Kesolution which is published in the Gazette, and in 
this way the period of settlement might bo said to be 
notified. IVo have no provision of law unless in the 
Sonthal Parganas obliging such notification to bo 
taado. ' 


■ 107. Q. (Mr. Bajaratna Mudaliar.) — In Madras there 

IS a provision by which, when the water-supply for ■ Mr. W- O. 

irrigation purposes is improved or a new -work is Macvherion. 

constructed, the assessment may be raised? — ^We have 

no such provision in our settlement code; but I have 
stated that the Bengal Tenancy Act would allow en- 
hancement of rent between settlement and settlement 
in case of an improvement duly registered. 

108. Q. As regards security for loans, you said that 
there was no difficulty in areas where a record-of -rights 
has been prepared? — ^I say that the procedure is very 
much simplified as regards security. Where there is 
a record-of-rights inquiries as to security are very 
much simplified. I mean it is easier to ascertain 
whether a man has a holding or not, and whether the 
holding is recorded in his name only and what are the 
area and rental. 

109. Q. Whether he is an occupancy tenant or not? 

— Yes. 

. found to be an occupancy tenant, he 

IS safe? — ^Nearly all our tenants are occupancy tenants. 

111. Q. Then what is the difficulty in the case of a 
district where there is no record-of-rights prepared ? — 

The difficulty is that there is nothing to identify the 
helding of an applicant for an advance. There is 
nothing but the rayat’s statement as to what land he 
has. 

112. Q. Does not the propri^or keep accounts? 

—The proprietor keeps his jamaiandt or rent-roU ; but 
It would be without survey numbers of fields ; it might 
or might not be correct; it might contain an obsolete 
name. It may not contain the present rayat’s name. 

113. Q. Do you obtain a certificate of encumbrance, 
as we call it, from the Registration Office?— I do not 
know the term. 

114. Q. Where the land is mortgaged to others do 
you go to the Registration Office and make inquires? — 

We might do so in the case of n zamindar taking a 
loan for a large amount. We would not ordinarily 
think of doing so in the case of a tenant. 

115. Q. (Mr. Allen.)— As regards the Saran Canals, 

was urged before this Commission, particularly by 

Colonel Hodding, that the effect of the embankment 
was that it kept water out of the streams which, pre- 
vious to its construction, would have come into the 
streams; therefore the maintenance of those channels 
would be more or less connected with the embankment. 

In other words, the cost of keeping the embankment 
up ought to include the cost of maintenance of the 
canals. He used that argument as justifying the levy 
of a water cess. Do you think this a strong argument? 

— ^The embankment prevents water from coming in 
and flooding the distriet whereby the district gmns; 
but it keeps water out of the channels and thereby 
the district suffers; therefore Mr. Hodding’s argu- 
ment would be, I suppose, that it would be right to 
impose a future cess or an increased cess in order 
to bring in as much water as would" be useful. This 
is an ingenious argument which I have not suffi- 
ciently considered. 

116- Q-, This is urged as a reason for including the 

canalisation as a part of the embankment scheme? 

Yes, now I remember one of the engineers did suggest 
that the work of keeping the canals open might bo 
connected with the embankment scheme, and that an 
addition might be made to the cess on this account. 

There are no doubt complicated questions connected 
with the embankment with regard to sluices and 
drainage. But I should not, without full examination, 
fe prepared to accept this argument of Colonel 
Hodding’s that because the embankment prevents the 
water coming in and flooding the district and keeps 
water out of the channel, it would therefore be right 
to impose an additional cess in order to keep the 
cliannels open, I have myself advocated more Juices 
in the embankment to let in water .and to let it out. 

I would refer to a note which I wrote on the embank- 
ment two to three years ago. 

117. Q. (Mr. Muir-Machenzie.) — ^But you do not 

think that .an additional cess should be made to provide 
sluices? — The sluices which have been propo-sed, so 
■ ^ aware, would not have any great effect 

in filling these four canalised rivers. 

118. Q. (The President.) — The argument is that you 
are merely restoring the status quo, and that the 
people had a right to have this water given hack and 
that you are bound to do more in the way of canali- 
sation to restore this benefit to the people? — I think 
that it might bo ox.amined. I should not like to 
express any opinion on this question straight away 

2 II 2 
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Ifr. W. O. 119 . Q, I'rom what wo have heard probably the coun- 
acpherton. try had been enormously improved by the embank- 

ment. Probably it used to ■ be devastated by the 

floods?— There is no question, I think, that the Saran 
tract is benefited by the embankment. It may 
have lost the benefit of silt; but in this district agri- 
culture has undoubtedly benefited by the protected 
of this particular embankment. I would not hastily 
express an opinion about embankments in other dis- 
tricts; but with regard to the Gandak embankment 
in Saran, I do not think there are tKO ppinious as 
to the great benefit which the district has derived 
from it. 

120. Q. (Mr. Allen.) — Do you think it advisable that 
tenants should be given further protection in (.'Jiota 
Nagpur with regard to improvements than at present? 
— 1 do. Rayats have absolute protection in Bengal in' 
theory — at least in the Bengal Tenancy Act where 
that Act is dn force. We have given them complete 
protection also in the Sonthal Pargauas and they 
should have such protection in Chota Nagpur. 

121. Q. With regard to the Chota Nagpur Encum- 
bered Estate's Act, there is a seotioui I think it ig 
clause 4, section 4, which gives a Deputy Commis- 
sioner and the District Officer authority to spend 
money on the estate. The Commissioner suggested 
that considerably more money might be spent under 
that section on the maintenance of ahars and other 
irrigation works tor the improvenient of the estate. 
Do you agree in that opinion ? — ^That requires a great 
deal ot thinking about. The scheme of management 
of the encumbered estates in Chota Nagpur is drawn 
Up principally in the interests of the zamindar whose - 
estates are taken over and in the interests of his cre- 
ditors. Anything that would prolong the manage- 
ment of the estate and would increase the period in 
which the debts are to be re-paid may be argued to 
be unfair to the creditor. The law already provides 
for the cost of reasonable improvement of the pro- 
perty included in the scheme. 

122. Q. (Mr. Mnir-MacJcenzic.) — ^Not only -that it 
gives priority to improvements of the land? — Yes, I 
would be in favour of a very liberal interpretation of 
the duties of a District Olficer with regard to works of 
agricultural improvement which would clearly bene- 
fit the estate and the tenants. 

123. Q. (Sir Thomas Higham.) — ^With regard to the 
programme of relief works, are these prepared in your 
department .f — They are prepared by District Officers 
who rely on the District Engineers for the 'small vil- 
lage works and on the Executive Engineers and Super- 
intending Engineers for the larger works. 

124. Q. They are examined in your office? — They 
first go to the Commissioner who examines them and 
who may consult the Superintending Engineer; then 
they come to Government in the Revenue Department. 
The Revenue Department not infrequently consults 
Government in the Public Works Department about 
the programmes. Every work which is to employ more 
than a thousand persons for three months requires to 
be sanctioned. Small village -works are entered by 
the District Officer in the programme without the 
special sanction of higher authority. Larger works 
have to receive special sanction. 

125. Q. Then small works are not scrutinised? — I 
would not say that. They are scrutinised in this way 
that the Commissioner and the Secretary ' in the 
Departments would go through the programme, per- 
especially to see that every thana or police circle had 
works provided. 

126. Q. They would scrutinise as to distribution ? — 
As to distribution, yes, and there is further scrutiny. 
Only yesterday I had a programme from a district in 
Orissa. The District Officer proposed to spend money 
on raising two roads. The matter was referred to the 
Public Works Officers and they objected. They said 
that the raising of these roads would prevent floods 
from the Subarnrekha river passing over the country. 
The proposal was vetoed on that account. I would 
not Say that the programmes are thoroughly scruti- 
nised. More scrutiny is desirable. 

127. Q. Then as to the statement with regard -to the 
maximum number requiring relief in the event of 
famine. How is the maximum number got at?— On 
tbo basis of tbe figures with regard to the number 
of persons who were relieved in the famine of 1873-74 
or ISbe-ST". Our Famine Code lays down' that the ex- 
perience of previous famines is to bo tbe guide. 

128. Q. Who scrutinises them? Who determines 
what maximum number of persons is to be entered as 
requiring relief? — ^We have no general rule of percmit- 
agc. We do not s.ay 6 or 10 or 20 per cent. Wo 
depend upon previous experience and tbo pulgment 


of tbe District Officer and Comimissionef. There is 
often much discussion o'f the figure. I can remember 
as District Officer making an estimate which my Com- 
would not accept. I took tbe figures of 
1873-74, and my Commissioner who knew the district 
better than I did and who had served in it in the 
famine of 1873-74 said that the figures of 1873-74 
would not do j that relief works had not been proper- 
ly administered in 1873-74; and he cut down my es- 
timates, I have no doubt, rightly. 

129. Q. Would you enter the maximum for whom 

relief would be provided for three months.'’ Yes. 

130. Q. But famine would be expected to last for 
more thaA three months? — Certainly. The piuch 
would begin in about December and the maximum 
number ivould be employed in May. 

131. Q. The maximum for three months would be 
equal to the average for five or six months? — Yes, it 
would be so. 

132. Q. But you have provided a great deal more 
in some district's? — ^Yes. District Officers have some- 
times prepared full programmes providing for more 
works than would probably be required. 

133. Q. (The President.) — These three months’ pro- 
grammes to some extent mean something to go on 
with while you prepare some more schemes? — Yes. 

134. Q. (Mr, Muir-Mackenzie.) — The preparation of 
new projects for famine is \ery uiisatisfaccoiy ? — Our 
code says that we should provide one work for every 
16 square miles. 

135. Q. One work for how many days or months? — 
That is not laid down. 

136. Q. Looking at this table it appears that the 
greater proportion of the works are small works? — 
Tes, small works. The recent Famine . Commissions 
have greatly encouraged small works. 

137. Q. (Sir Thomas Uigham.) — ^Have you a detailed 
programme for these small works? — ^Yes; every year 
there comes up a list of tanks and roads. I can give 
the programme to you in print for every district. 

138. 0. Up to when? — ^Up to this year, 1902-03. 
Every year new programmes are sent up-ysometimes 
revised, sometimes with little or no revision of last 
year’s programme. 

139. Q. Do you know what those village works con- 
sist of? — Chiefiy roads; but we encourage tank dig- 
ging — excavation or re-excavation. Our Code says 
that tanks are more suitable as relief works than 
roads, because control of labourers is easier on tanks 
than on roads. We encourace tanks not only because 
we can collect the workers better, but os works of 
permanent utility. 

140. Q. By tanks you mean deep holes in tbe ground 
dug wherever you find it necessary to employ the 
labour, and generally all that can be said for fhom 
is that they are good for collective labour? — ^Yes, 
and for drinking water for men and cattle. They are 
not largely used for irrigation. 

141. Q. They are the sort of work that was going 
on in 1896-97 in Bihar? — Yes. 

142. 0. In almost all the districts wo have been to 
they tell us that they do not include the ro-excava- 
ti'on of ahars that have silted up ; and as it is a rather 
expensive business, zamindars lyill not do it and the 
rayats will not do it and Government 'wiU not do it. 

Is it not contemplated that works of that sort 'should 
be done by relief labour? — Yes, as far as I know, not 
much has been done in repairing.a7iars as Government 
relief works. Zamindars, as a matter of fact, ordi- 
narily repair ahars and sometimes take advances from 
Government for such work. 

143. Q. During famine? — Yes. 

144. Q. If Government relief works cannot bo open- 
ed on these private ahars, you must rely on the 
zamindar taking advances ? — Yes. 

145. Q. But is there no reason why in a time of 
famine, when it is very difficult to find useful work, 
ahars should not ho made instead of making mere 
holes in the ground? 

The President. — It is giving a present to the za- 
mindar. 

Mr. Macphcrlon. — ^It is doing his work for him. I 
sbould prefer to do the repairing of the ahars to mak- 
ing holes in the ground as you put the case of tlio 
drinking water tanks. I am not aware that tlio 
matter has boon threshed out in Bengal a.s to the 
expediency of giving help to the agriculture ot 
the country in tliis w.ay by rcp.airing of the nnars 
and by employing relief workers on agricultnrsl works 
of tills kind. 
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146. Q. Of coursa ona difficulty is that you cannot 
supervise it properly. Supervision would _ be more 
difficult for work of that sort than tank digging. You 
could not trust to zamindars to employ and pay 
labour. To disburse this money? — I think that these 
difficulties might be got over. 

147. Q. I think that some of these tank wVjrhs ■ are 
on Uovernment land. You do not re-esoavate tanks 
on a zamindar’s land?— I think wo have re-escavated 
many tanks on zamindar’s land. It has been claimed 
by District Officers in Bihar that when a tank is ex- 
cavated by famine labour, certain public rights must 
ill future be asserted. It is very common to re-exca- 
vate zamindars’ tanks. 

148. Q. You do not often clear out ahars ? — ^I should 
say it is not common to clear out ahars as Govern- 
ment relief works. 

149. .Q. (Mr. Muir-Mackchzie.)—1 should like to 
know whether you advocate the preparation of records- 
of-rights in water on the same lines as the records-of- 
rights that you have prepared with regard to rights 
ill land? — ^Tlie question was considered in Gya about 
seven years ago and may have attracted attention 
later. The Colledtor, Mr. D. J. Macpherson, strongly 
recommended, if I remember right, that there should 
bo a record-of-rights in pains, i.e., of the Paharas, 
or rights of different villages or different lanffiords to 
.respective periods of days or hours for enjoyment 
of the water. That was in connection with the survey 
of the Tikari estate in Gya. I think that we hesitated 
to make this record us involving decision of a large 
number of disputes. I am not sure how far the deci- 
sion of the Revenue Officer with regard to water-rights 
would be binding in the Civil Courts. 

160. Q. That is what was thought, but what is your 
opinion? Mr. Oldham and Mr. Ogilvy strongly sup- 
port this view? — ^They have had great experience. 

161. Q. (Mr. Allen.) — There is a clause in the notifi- 
cation about the Maksudpur settlement with regard to 
record of customary ri^ts of irrigation, especially 
with regard to the duties of landlords about irrigation 
works ? — It would be useful no doubt to have a record- 
of-rights in water or even a note on the subject in 
the village record-of-rights. If a binding decision is 
to be given, however, I take it that it must be given 
by a Civil Court. I speak without recent examination 
of the law on this point. Then it is asked whether it 

. is desirable that Revenue Officers should decide such 
’ questions. Ordinarily when a record-of-rights is being 
made, the work in the Revenue Officer’s hands is 
so gigantic that we are anxious to limit it to essen- 
tials. In a tract- of a district containing half a million 
- fields the Revenue Officer may find that in 50,000 
fields there are disputes with regard to proprietary 
right or tenant right or some other question. We 
have hesitated to add to the record details with re- 
gard to rights in trees, details with, regard to tanks, 
etc., and have kept the Revenue Officer to essentials 
concerning tho land. But I am certainly of opinion 
that a Revenue Officer is_ more competent to decide 
tho question of existing rights in water than a Civil 
Court. 


162. Q. Do you think that the obstacles and expense M'r. IF. C. 
and difficulties in making a record-qf-rights in water Macpherson. 

are so great as to make it impracticable to carry it 

out? — No, I do not thujk they are too great. It is 
a matter of officers. 

153. Q. And tdme? — ^And time. 

164. Q. -And if it was carried out, do you think that 
it would be distinctly beneficial? — I think it wotild be 
distinctly beneficial. 

155. Q. There is one other point connected to a cer- 
tain extent with the same thing. Mr. Oldham strong- 
ly recommends that the Collector should have power 
to compel persons in most instances to keep pains in 
repair, and even ahars. The ma-Aiiuery that he pro- 
posed was that the Collector on receiving a complaint 
that thev were out of repairs should give notice to the 
zamindar, and if he ilid not repair inthin a reasonable 
time, the Collector should repair and charge the cost 
to the zamindar. Would you be prepared to advocate 
anything of that kind ? — ^The zamindars would be 
allowed, I suppose, to show cause why the ahars should 
not be maintained or why the pains should be allowed 
to go out of repair. 

166. Q. We may take it that the ahar is in such a 
state of disrepair as to make it necessary; and Mr. 

Oldham said in Gya that such neglect is common? — 

Mr. Oldham knows his’ district very well and he has 
no doubt thought a great deal about this subject. 

I cannot speak from great personal knowledge of it. 

I have heard that in Palamau two ahars are in a 
state of disrepair. 

157. Q. Are there any grounds why such a power 
should not be given to the Collector? — ^The question 
arises whether it is often necessary for the Collector 
to interfere. If the zamindar does not lepair his pains, 
there is no crop. He gets his rent in kind, and the 
question is whether any penalty in addition to this 
loss of crop should be inflicted by the law. About 
75 per cent, of the Gya di’crict is leased on bhaoli 
or produce rents. It is a new idea to me that a 
penalty should be inflicted on landlords who neglect 
their duties in this matter; but I do not say that it 
would be wrong to give District Officers power to do 
necessary works which the landlord neglects. I hesi- 
tate to give an opinion, but would say that the zamin- 
dars should always be allowed to show cause to tho 
Collector as to why he does not repair the pain or 
ahar. 

168. Q. Mr. Oldham respresents that there are very 
prious disputes now going on with regard to the mak- 
ing of pains; these disputes sometimes lead to riots 
and bloodshed, and the Collector has to make an 
order if there is going to be a breach of the peace. 

He says — ^“1 should be allowed to interfere bcfoip and 
to give an order as to how the stream is to be regu- 
lated.” Would you be prepared to support that? I 
do not want to urge you to express an opinion ? — Yes, 

I think it is better that the Collector should settle 
that than the Civil Courts. I should agree with the 
Collector. He would bear both sides and would tomo- 
timeis want skilled avdico; I should prefer his decision 
to the Munsiff’s. It would save a great deal of liti- 
gation and expense. 


Mr. M, PiHCCAHB, Commissioner of the Presidency Division. 


(Calcutta, 8ih 

1. Q. (illr. Mnir-Machenz{e.)—Yan ai-c now Commis- 
sioner of tho Presidency Division ? — Yes. 

2. Q. Yon have been Director of Land Eocords and you 
have also been Manager of tho Darbhanga Estate P -I was 
Settlement Officer in tho Darbhanga Raj and also acted as 
Manager of tho Darbhanga Raj. 

4. Q. You have also been Rovonuo Secretaiy to tho 
as Director of Land Records and Agriculture and in super- 
vising tho survey and record-of-rights in Bihar at tho 
beginning of tho operations there. I had experience of 
Bihar also as Manager of tho Darbhanga Raj, and during 
tho famine operations of 1896-97 I wont over North Bihar 
several times examining famine operations there. 

4. Q. You have also been Revenue Secretory to the 
Government? — Yes, and Secretary to tho Board of Revomie. 

6. Q. I may add you have special knowledge of tenancy 
questions, having gir-cn great attention to it .and written a 
book on the subject?— I do not know that wiitiiig a book 
implies great knowledge. At any rate I have given special 
attention to the subject. 

C. Q. I will, first of all, ask you if you have any opinion 
to give on any of tho larger schemes of iii.ig.ation suggested 
to us? — I have had no special cxpe.'-Ience of .any of tho larger 
schemes of irrigation. They never came officially before 
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me for examination either as Revenue Secretary or in any 
other capacity. They are managed here by tho Public 
Works Department. I may say that no largo scheme 
of irrigation has ever been officially considered for the 
Presidency Division. In Nuddia and Murshiffiibad there 
.are about 1,400 square miles in which distress prevailed in 
1896-97. Tho distress in Nuddia was not quite so bad 
as the northern parts of Bihar, but still it was very severe 
there. Dwarkanath Sircar, Rai Bahadur, who was for 
20 years or more District Engineer of Nuddia, and 
who supervised famine relief operations there, tells mo 
ho has two schemes now to suggest. One is a canal from 
the Ganges from Laltakuri vid Barhampur and Nuddia 
down to a place that is 6 miles north of Krishnagar (show- 
ing the map). Tho other scheme is the canalisation of the 
Bharub river. I need not go into details. Whether tlicso 
schemes are feasible or not, 1 cannot say. I can offer no 
opinion on that point, but the Rai Bahadur is here, and 
if the Commission wish to examine him he will be able 
to explain these schemes. 

7. Q. Do you consider Nuddia liable to severe famine? 
— Yes, part of it is. 

S. Q. I see that in 1896-97 the numbers employed 
on works was only 11,000?— Nuddia suffered in 1873-/4- 
again in 1896-97. 
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9. Q. What relief was given ?— Relief woi-bs were started 
and gratnitons rebef was given. 

10. Q. To how many people P— The total number of per- 
sons who actnally received relief on Nnddia relief works 
in 1896-97 was 3,712,566 units.* 

11. Q,. That is not at all large compared with some dis- 
tricts?— It is as large as Saran for e.v.ample, and is 
the number for part of the district! whereas the 
Saran figures are for the whole district. The percentan’e 
of the numbers that received relief in Nnddia on the entme 
population of the area affected was ns large in Nuddta as 
in the worst parts of Bihar. I do not say these districts 
are so liable to as severe famine as tlie worst parts of Bihar, 
but they suffered from famine on every occasion that we 
have had famine. 

12. Q. Is that the number of persons on works or 
the number of persons receiving relief ?— It is the number 
of persons on relief works. The number of persona on 
gratuitous relief was very much higher. The highest number 
on relief works in Nuddia in 1896-97 at any one time was in 
round numbers 28,000 and on gratuitous relief 83,000. 

13. Q. Do you know why the number of persons on gra- 
tuitous relief wps very inuch higher than those employed P— 
— One reason is that it had never been tlie custom for 
Mahomedan women in that part of the country to do 
outdoor work. We found that the women and chili'en were 
getting emaciated at the start and refused 


The estimated cost was only half a Lakh or one lakh, and the 
Baj rayats were willing to assist with labour and the 
Mabar.^a would perhaps be also glad to contribute. 

T never been confronted with the objec- 

tion that the nver was bunded up in Nepal, and that vou 
would not get water at times? — ^Yes. The rivers are some- 
toes bunded up in Nepal, but if that were always the c;we. 
there would bo no use in rayats making iiind. ‘lower down 
as they do ; the people would not build thcs» bunds if 
ordinanlv the water is not allowed to come down. In a 
season of drought there might he that difficulty. 

19. _Q. What would ho the use of permanent bunds if the 
water is shut off? As a matter of fact, the water is not slmt 
oli m ordinary years. In years of -great drought it is 
perhfips shut off, and in years of short rainfaJl in 
tMso bunds might possibly bo of little use. Our ravatsvery 
often went up and cut the bunds in Ncjial. 

20. D. I suppose they (the Nepalese) have the right to 
make the bunds P—Ycs. 

Py'.'' At any rate there is 

this imperfection in the scheme that in a year of drought the 
water might he cut off P— Yes. The scheme is not a guarantee 
against famine, but it would he most useful at other times and 
it may be in famine times if the Nepal authorities caii he 
persuaded to let surplus water come down. In 1897 com- 
plaints were made _ that the Ncp.al authorities stopped llio 
importation of gr.iin. We addressed the Government of Indw 
and asked them to bring influence tobc.ar. I. do not know 


~ ~ , , , - to come on to 

relief works, und therefore we had to distribute gratuitous 

relief to them more freely, Md with less severe tests than what was done. At any mto the prohibition” re-cardin'’ 
elsewhere ;_and, secondly, the Collectordid not, I think, suffi- . importation of grain ivas withdrawn. The Government of 
cientlv insist unon nonnle heinf Hriron in il.n j Indi.a also addressed the Nepal Durbar about bunds and tho 


ciontly insist upon people being driven to the works instead 
of giving them gratuitous relief. The number of persons 
on relief works was less than it might have been expected to 
be, and the number on gratuitous relief was much larger, 

14. Q. We -were told that Nuddia is likely to bo ns 
severely affected as Saran?— Yes, a particular part of it. 
Saran was not very severely affected, and in fact the dis- 
tress in that part of Nuddia to which I refer was far and 
away more sovero than it was in any part of S.aran. I had 
been over tbo whole famine area in Bengal and Bihar several 
times during tbo famine of 1896-97 except Chota Nagpur and 
Bhabua whore alone the Famine Commission found fault with 
the insufficiency of the relief given in Bengal and can 
testify of my own knowledge that the distress in parts of 
Nuddia, and the failure of the crops there was far greater 
than in Saran, and that the people there wore quite im- 
poverished. The soil is a light sandy soil, and a bad system 
of land tenuro knorvn nsthouibnjidi system prevails there. 

16. Q. (T/ie rrcsidsnt-)~ls there any possibility of 
developing minor imgntion works in Nuddia P — It is not tlio 
practice to_ irrigate from wells there, but it may bo fe.asiblo to 
do something in that way. 

16. Q. The matter will require a great deal of inquiry? 
— Y’es, and the people would have to bo trained to well irri- 
gation. They know nothing about it at present in that 
part of the countiy. 

17. Q. Can you tell us anything regarding minor irri- 
gation such os ahars, pains, canalisation of streams, etc. ? 
— When I was Sottloment Officer in Darbhnnga, I sur- 
veyed and settled the rents of entire p.arganas and was en- 
gaged in that portion of the country near the Nopal frontier 
for several years, I found the jicople themselves made bunds 
across the hill streams that c.amo through from tiio Nepal, 
and they irrigated their lands from the water diverted from 
these rivers. They first made nnients and took water hy 
iiieaiis of them from above these biiiidj and drew it on by 
smaller drains to their fields. When the bund was ma-lc 
higher up the stream and shut off the water lower down, the 
people from below came at night and sometimes by day, 
nml cut tho bunds (which were made of e.irih) witli the 
rc-sult that rioting often ensued. It occiiixcd to mo at tho 
time tliat it might ho useful to make permanent weirs and 
sluice gates on these rivers, and 1 had the country examined 
by an engineer with a view to ascertain whether that could 
Ik; done. lie <lrcw up plans and estimates, and the schemo 
was eoiisidcred by tho Court of Wards under which tho 
Darbbnnga Mst.atewas altlie time. Tho Court of Wards said 
it was a most vnluablc scheme and ought to ho carried out ; 
hut as tho estate was soon to j-.iss out of tho linmls of tho 
Couit of Wnnls, they preferre 1 it to let it lie over until the ^ 
Jlahnr.ija ramo of age. I left tho I).arbhanga R.aj before 
niu thing v.'.is done. I uiideptand that nothing has since 
Veen douc in th.o maUi-r. It is worthy of inquiry whether 
the water-supply from the hill streams yoiiiiiig doim from 
K-'pa1 cannot be utiiir.-id more th.an it liae Inlherto lK.vn 
ntilired in nre.as which are not coiiiuwudc.l either hy existing 
fallals, or tliat mayuotlK; romuianJcd hy proposed canals. 
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Nepal authorities liclpcd us.f It may bo possiblo to make 
arrangements with Nepal regarding bunds and to amngn 
that tho Nepal authorities should havo sluices of their own. 

22. Q. You think that tho Nepal Government is not 
likely to •prove unreasonable in tho matter ?— I think it may 
be possible to make some arrangements stith Nopal, but 
cannot say for certain. Tho Nopal Durbar helped us in 
1896-97. 

23. Q. It occurs to mo that in self-defence Nopal would 
take all tho water that it could.®— Quito so, hut Nep.al m.ay 
arrange to lot water come down when not required for its 
own people. 

24. Q. If you had had tin’s scheme cairicd out, would they 
have taken tho water every year? Wo havo had some 
evidence of tho fact th.at they would not want wafer in good 

• years ; perhaps not more than once in four or five yc.ars ? — In 
that part of the country to wliich I refer in tho north-cast 
of tho Darbhanga district, Alipur Pnrgan.a, which is a rice 
country, they want water every year ; they make bunds 
everr ycarj I cannot say this would apply to tho 
whole of tho country. It is almost impos,siblo to enunci.alo 
any proposition that would apply to tho whole of tho 
country. 

25. Q, You do not biow anythin" about tlicso littio 
canalisation schemes of Mr. King ? — Nb, I have never seen 
them. 

26. Q. With reg.ard fo the ennnli.salion of tho Knmia, 
Mr. King said that though all tho other stream! may ho 
bunded up by Nepal, tbo Kamla would not bo bunded up. 

I cannot say whether your schemes aro connected with tho 
Kamla P — No ; an account of my schemes was in my seltlc- 
mont report of Pargann jVlipiir,' (Report liimiled in.) 

27. Q. In this counlryyoii consider there is considerable 
room for extension of minor irrigation P— My opinion is 
that llio matter ought to ho c,arc£nlly inquired into liy j-ro- 
fcssional officers of tlio Public Works Do|iartment. J should 
not like to go so far as to s.ay that there « a piosiibility of 
extending these bunds ovcry-tvlicro in Nortli Bihar. 1 
should think it would bo best to havo the country survoyed 
and the possibilities of extending bunds and other minor 
irrigation works inquiretl into hy tho Public IVorks Dop.nt- 
ment. 

2--. Q. Y'oi! would approve of an official l-cing given to 
assist tlic District Board in carrying out ■n'orks of tiiis kind f — 

I tbink It would ha better to give an otiiccr to the Collector. 

29. Q. IIow would you propose that a work of this kind 
should be paid for? Would you be in favour of the iiiiposlticn 
of a cess as reganis tlic.«c minor works? — If the Go-rein- 
mentdresv up a well-considcre<l schemo and laid it before tie 
landhinhs and tenants of the areas affectcil, and the people 
knew what the cost would ho and th-j heneliS.s derived. 1 
sbi-uhl like to leave it to theuiselvw to settle how the cr-l 
should be paid. In some cases tenants would be very 
glad to pay and In other cases landlords wonW benefited 
and would agree to pay, and in rom-; cnjcs Urn Governiaent 
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could possibly bo bcnofitod. 'Whero loud is brought 
under cultivation by irrigation wbiob would romaiti 
nncultivnlcd but for ' irrigation, the landlords would got 
rent for newly cultivated laud wbiob tboy olbenviso 
would not receive at all and sbould bo c.allcd upon to pay 
a barge proportion of it, when tbo outlay incurred for 
bringing tbo land under cultivation was not inado _ by 
tbcmsclvcs. As regards tbo land alreadv under cultivation, 
tbo rayat cbielly gets tbo benefit of irrigation because tbo 
landlord is not entitled to enbanco rent for works of iin- 
proveraents wbicb bo bas not bimsclf paid for, bnt bo gets 
some bonofit in tbo shape of seoiirity for tbo regular pay- 
ment of bis rent. Tberoforo it would bo iinpossiblo to say 
generally wbetber a cess sbould bo imposed on ono or tbo 
other, or both. In eacli case it would bo very muob a 
mattfr of iirrangemont. Tbogenoial principle sbould bo 
that tboso who benefit by irrigation sbould pay for it. 

30. Q. You would tell tbom wbat tbo cost is, and if tboy 
accept it let tbcm pay P— Yes, but tbo imposition of a cess on 
landlord and tenant generally would, I tliink, be objccliouablo 
and diflicult to work cquitablj'. 

31. Q. Is tbo maebinery that is employed in tbo Em- 
bankment Act or tbo Drainage Act suit.able for consulting 
people ns to wbat tbey bnvo to pay P — Tbo District Boards 
Iiavo power under tlie Benral Sanitary Drainage Act to 
underlako largo or small scliomos of drainage which are 
intended to improve tbo s,anilntion of tbo locality and a cess 
extending over 30 yc.ara is imposed, on tbo principle of 
the road cess, on landlords and tenants in order to pay Itio 
cost of such sebemes. A largo drainage and embankment 
Bolieme bas recently been proposed in tbo 21-1’arganas under 
the Bengal Sanitary Drainage Act and the landlords and 
tenants have agreed to pay for it by a cess extending over 
30 years. 

32. Q. And ns reg.ards irrigation works?— There is no 
objection in principle to District Baards carrying out a 
work of irrigation, but tbo dilficiilty is in devising a cess 
wbicb would bo just and fair and wbicb a District Board 
can bn reasonably expected to realise. There may bo no 
difficulty in handing oyer the carrying out of these works, bnt 
there is difficulty in tbo cess itself. As regards money 
spent on sanitary drainage works, all the landlords, tenants 
and others of tbo area nffccled benefit by sanif ary improve- 
ments brought about at their expense. They all bonofit by 
the sanitation of a country. In the case of irrigation works 
that cannot bo said. Some derive benefit ; others do not. 
Some holdings benefit and some do not. Some fields in tbo 
same bolding benefit and others do not. Tbo District 
Boards havo not got tbo agency by which tboy could dis- 
tinguish in what portion of a given area a cess should bo 
imposed and in wbat it should not. There may be cases 
in wbicb the District Board with tbo consent of tbo people 
concerned could start a sebome and realise a cess. 1 would 
simply empower them to undertake sacb works, but I would 
not give them power without a full rofcrenco to, and 
approval by, Government to impose a cess for irri^tion 
works. A cess must bo apportioned fairly and cquitablj- 
according to the benefits received for it, otlienvisc some 
individual interests may gain and othois snlfcr. 

38. Q. Tlie consent of the people bas to bo taken under 
the Embankment and Drainage Act ; bow is it obtained P — 
Notices are issued and the majority of the landlords’ opinion 
is given effect to. 

34. Q. Wbat notice P By beat of drumP — The consent 
of tbo people affected by an embankment or sluice lias not 
to be obtained under the Embanlonont Act II, B. C. of 1882. 
The Government is empowered to act without their consent 
after their objections have been heard. Objections m o invited 
by notices, proclamations and beat of drum. Under the 
Bengal Drainage Act the assent of the majority of the 
landholders is required before a drainage scheme can bo 
undertaken, and their assent has to be given . in writing. 
Under the Bengal Sanitary Drainage Act the District Boards 
or Municipalities affected have to apply for any sanitary, 
drainage or other scheme they may wish to carry out. 

35. Q. The consent of the majority is sufficient P — Yes, 
where consent is required, i.e., under the Drainage Act and 
Sanitary Drainage Act. 

36. Q. No attention is paid to tbo views of the minority ? 
— They have to pay their share of tbo costs, but objections 
of the minority arejeceived in writing and considered by 
Government before a scheme is sanctioned. 

37. Q. In reference to the management of worlis by 
District Boards, I distinguish between other District Boards 
and those that we call strong Boards as in Bibar where 
a lot of European planters and big zairrindars are on tbo 
Board P — I am afraid that Bihar is just the very place 
where I would insist upon a full report to the Government 


ns to tbo justification of tbo cess, and I would insist 
upon an approval of it by the Government before I allowed 
the District Bo.ards to impo.so it. 

33. Q, That is not my point. As regards tbo management 
of works, tboro would bo a belter olmnco of intelligent and 
cawful management of sucli a Board as I rcfeiTcd to in 
Bilmrllmii clsewbcroP— Yes, but I would not allow a cess in 
Bihar to bo imposed by tlie District Board for irrigation works 
witlioul tbo knowleJgo and approval of Governmont. In 
tbo case of drainage, ombankmeut and sanitation works from 
which landlords and tenants alike benefit, I think a cess on 
the principle of the road ccss is justifiable, and that it 
aflords the most convenient way of reali.sing tlio costs of 
such works. Under tlie Drainage Act VI of 1880 tbo costs 
of drninngo sebomes arc vcnliscd from proprietors and 
tcnuro-liolders bolding at fixed rates and they nro loft to 
sue tlioir tenants for enbnncomcnt of rent on tho ground 
of tbo improvement effected by the embankment or drainage 
work or to arrange for optional payment of the co«ts by the 
tenants (see sections 42 and 43 of the Act). I tbinit this is 
not fair to the propriotor.s Tbo cost of such scbemo.s slioiild 
bo ic.altscd from landlords and tenants by a ccss on tbo 
principle of tbo road cess; and this would "populariso such 
works. If it could bo shown that any particular in'igation 
work would benefit, all the landlord.s or tenants, or botli, of 
n_ particular area, there would bo no objection to tho impo.si- 
tion of a ccss on all the landlords or tenants, or both, over 
that are.a in proportion to tbo benefits received. 

39. Q. Is your knowledge of Saran sufficient to enable 
yon to give us nn opinion ns to wliotbor you would allow n 
cess tbore P— -I have read papers on tbo subject wbicb came 
before mo ns Revenue Secretary. I sbould not like to olTer 
a positive opinion without Icnowing more of the local con- 
ditions, but it stniclr mo on going tbrougli the papers that 
the cess would not be justified. 

40. Q. IVhynotP — If you consider the subject from tbo 
ornicrs’ point of view, there is tbo objection to it which I 
have already mentioned that tboy cannot get cnbancomonl 
of rent on the ground of irrigation work's wbicb have not 
been constructed at tlioir expense and tboi-cforo a co?s can- 
not be justly imposed on tbcm. If tbo ccss is meant for tbo 
tenants, tbey can at present take water and pay for it if they 
wish, and if they do not wish to tako it, it is difiicult to 
justify forcing them lo take it. I am not, however, prepared 
to s.ay positively that tbo local conditions may not bo 
sneb ns to justify a ccss. 

41. Q. I would liko to know wbetber you consider that 
any addition.al stimulus could bo offered with ailv.antagc to 
landlords or tenants to improve their means of irriga- 
tion by securing to them a return for their outlay P — 
Under the law, ns it sUinds in Bengal, over3- induce- 
ment wbicb is possible by law to hold out for en- 
couragement of improvements by landlords and tenants 
is afforded by tbo Bengal Tennnej’ .Act. A landlord can, 
under tbo existing law, if lie proposes t” cany out an im- 
provemont, t.ako an ngreoment from tho tenants beforehand 
for paj-roent of cnlmnced vents. Tlievo is absolutely no 
restriction ns to the amount of cnbnnced rent that a 
landlord can take by contract from bis tenants on tbo ground 
of improvements executed at bis expense. If tbo tenants 
will not agree by contract lo p.ay enhanced ront in con- 
sequence of a landlord’s contemplated improvement, bo can 
under the l.nw still mnlto it and sue for enhancement of rent 
and get bis enbanccincnt, so that as far as tbo landlordTs 
concei-ned the law docs all that it can do in tbo wa3' of en- 
couraging him to raalio impioveinents. Now, as regards tbo 
tenants, tlic majority of them, both in Biliar and Bengal, some 
SO per cent., I tliink, are oceupsnoy tenants. They liave 
occapano3' rights. If an occup.ancy rayat digs a well or 
makes a tank or carries out any other improvement, at bis 
own expense, he is entitled under tbo law to have the benefit 
of that improvement to himself and to bis successors forever. 
The landlord cannot onlmnce the rent on account of an 
improvement executed at the expense of the layat, and if by 
any means tho rayat should be ejected, be is entitled to com- 

ensation for the unexhausted value of improvements made 
y him. An occupancy rayat is also entitled to make 
improvements without tbo consent of tbo landloid unless 
the landlord wishes to make it himself and vice vevsA. I 
do not see that tho law can do anything more in seouring to 
landlords and tenants tbo benefit of improvements made by 
them. 

, ,42. Q. Do landlords and tenants thoroughly understand 
their privileges under the law? — I think not ; it may well 
be asked why it is when the law is so much in favour of 
improvements being carried out tbat.-no great improvements 
havo been carried out since the Bengal Tenancy Act has been 
passed. The reasons aro as regards the landlords in Bihar 
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that tliero nro a great many co-sharers iii the same estate 
and they will not all agree and comhinc to carry ont 
iinprovoraonts. Tho rayats do not nndorstand the law. 
Even when they wish to make wells or tanks they sorao- 
times have not the necessary capital, and agam I am afraid 
that diffionlties are placed in the way of tho rayats sinldng 
wells or making tenlra, or carrying ont other Improvements 
hy landlords exacting salamis and placing other difEoultics 
in the way. 

43. Q. Can you suggest any steps which could ho taken 
to make rayats hotter acquainted with their privileges under 
the law P — The recoid of -rights which is being made in Bihar 
will, to some extent, cnahle tho raj ats to nndorstand their 
rights, especially with regard to the question of enhancement 
of rent which is the most important thing, hccauso any man 
who gets a document as tho rayats all do where a rccord- 
pf-rights is prepared, stating what his rent is, and what he 
is liable to pay, will probably refuse to pay any higher rent 
illegally demanded than that entered in that document. I 
think it would bo possible to enable tho people in the 
villages where rocord-of -rights are made lo nndorstand 
what these rights are -in tho matter of making and benefit- 
ing by works of improvement.’ I also think that, with 
reference to sinking of wells and mating of tanks, much 
may be done in the way of facilities hy giving of loans 
under tho Land Improvement Act. 

44. Q. You think that, with the object of enabling 
tenants to understand what their rights are, the prep,aration 
of tho record-of-rights will constitute a considerable stop in 
advance, and that where it has been framed they understand 
belter than they did before P — I think that they cer- 
tainly understand what their position is better than before. 

I am not aware of any special steps having been taken to 
make them better informed as to their rights regarding 
improvements, but that they understand their rights 
generally bettor where a record-of-rights is prepared 
admits of no doubt whatever. I proposed long ago that 
an abstract of tlie rights and liabllitios of tenants should 
be given on the back of tho hhaltaas which they receive 
where a record-of-rigl\ts is being prepared. This would 
bring home to tlrom a knowledge of their rights to make 
improyements, but the proposal was not accepted, boeauso 
I believe it was feared that the abstract might mislead 
or unsettle the tenants. I still think this ought to be 
done. 

46. Q. (Mr. Rajaratna Mudaliar.)— Mr. Milne and 
Ram Narain Singh both very strongly u^ed that tho 
registration under section 33 of the Bengal Tenancy Act 
for improvement are very stringent, and that it is practically 
impossible for samindars to cstablish a claim for enhanced 
rent P— This registration presents no difficulty in their 
way ; tho only necessity which exists under this Act is of 
having an improvement registered. 

46. Q. That is the difficulty which, we are told, prevents 
the enhancement of rentP — Here are the sections 33, 80 and 
81. (Reads.) There is nothing to prevent a landlord from 
having his improvement registered. An application to 
register an improvement can bo refused, after inquOT, only 
by the District Collector himself under the rules in Chapter 
III of the Tenancy Act Rules. Tho Collector is not likely 
to refuse registration or to place difficulty in the way where 
the improvement is a real one. 

47. Q,. (If)-. afiiir-Jfaciensie.)— Do you think that there 
may be any objection on the ground that the disrepair, which 
the so-called improvement set right, was due to previous 
neglect on the part of the landlord, and that the improvement 
was only a fulfilment of a neglected duty ?— That difficulty 
may arise perhaps in Gya, but it does not_ arise tbrougliont 
the country generally. And in places like Gya where a 
landlord is by custom bound to keep up these works, whether 
it would be an improvement to merely spend money on doing 
wlat he is buund to do and whether a rayat is hound 
to pay enhanced rent on that account, is a question of fact 
which might be tried in the Civil Court. I should not like 
to say positively. The difficulty does not arise throughout 
the country generally. The case ot Gya is a special case. 
Moreover, even if a Collector were to refuse registration 
under section 81 of the Tenancy Act, landlords and tenants 
can have evidence recorded of any improvement alleged to 
have been made. The evidence must he recorded in accord- 
ance with the provisions of sections 18’2 and 184 of the Civil 
Procedure Code ; the record is admissible in evidence in any 
suit or procedure between the landlord and tenant (section 
81 of the Act and rule 7 of Chapter III of the Tenancy Aot). 

48. Q. Are improvements registered hy landlords p — Not 
generally, because they do not very often make them. They 
are very often ignorant and go on according to the custom 
of the country. But many improvements have been 
registered and the number of registration is increasing. 


49. Q. You would riot like (o' .see the CoUector given the 
power of cnhaticmg tho rent instead of tho Civil Court P 
Not generally. Rovonue Court formerly tried all rent 
suits and the system was deliberately abandoned. 

60. Q. Tho zamindar would prefer itP-Tho Collector 
, might perhaps give a larger enhancement tlian the Civil 

Courts, and proprietors would naturally like facilities for 
enhancement ; but yet when the Bengal Tenancy Act was 
being amended in 1898, the British Indian Association 
reprosontmg tho zamindars preferred that enhancements of 
rent m tho permanently settled areas should be left to the 
Cml Courts and not transferred to the Revenue Authorities- 

61 . < 2 . In determining tho nature of the improvement, 
do not you think the Revonno Officer with all his experience 

is likely to do it more satisfactorily p— The Collector now 
determines the nature of an improvement, » e., whether any 
work is an improvement or not. I think there is a great . 
deal to be said for the view that, in tho case of enhancement 
on the ground of improvements, the Collector and Revenue 
Authorities are bettor qualified to judge what is an improve- 
ment and how far enhancement of rent is justifiable on 
that'ground ; hut as to enhancement of rent generally on 
other grounds, I should prefer the Civil Court. It is to he 
ohsen-ed that Collectors have, under tho rules in Chapter III 
of the Tenancy Act Rules, to decide what is and what is not 
an improvement before they register it and to record 
evidence of improvements. 

62. Q. In Bombay landlords get larger enhancements 
in Civil Court P— Here on whichever side yon put ' the 
burden of proof, that side losos hy going to the Civil Court. 

In the case of Revenue Authorities proof is not so difficult. 
The Collector or Revenue Authority may go to the spot and 
ascortein the fact. I may mention an instance of how 
improvements are impeded by ignorance of rayats and how 
sometimes diffionlties are placed in tho way hy landlords. In 
the D.arhhanga Raj when I was making the settlement there 
in 1876 there was scarcity and relief works were started, 
and the r.ayats of some rillages came to me and said that 
they wanted pormisslon to make tanks and I gladly gave 
them permission to make these tanks as relief works ; 
hnt I found that the enstom bad been before a rayat was 
allowed to dig a tank that he should execute a written 
agreement to pay Rs. 250 salami, and continue to pay the 
rent of the land and to he in no way entitled to the fish or 
other produce of the tank. _ I put a stop to this state of things, 
and tho result was that in one pargana in that year uf 
distress, there were no less than 64 tanks, made by head 
rayats at. their own expense, and the Darhhanga Raj 
had to pay nothing for these tanks. That illustrates to 
my mind that much can ho done hy encouraging rayats to. 
make tanks and wells for the improvement of their holdings 
by informing them of what their rights are, and by seeing 
that illeg.al obstacles are not placed in their way. ' 

63. Q. You mention w.ant of capital ns one of the diffi- 
culties. Would not that he remedied hy improving tho 
system of taking advances P — Yes. 

54. Q. At the present moment the amount of advances is 
very sm.all? — ^Yes ; I think that avoidable difficulties are 
placed in the way of people taking loans under the Land 
Improvement Act. In the matter of making budget pro- • 
visions for loans the Collector has before August of the 
current year to make out an estimate of his require- 
ments of the following year. It is difficult for Collec- 
tors to foresee what their requirements will be so far a 
head, and, as a rule, they estimate for very little. Then if 
during the following year a rayat or zamindar comes to tho 
Collector to take a loan, if he has not made budget provision 
the. result is that the landlord or rayat does not get the 
loan and goes off to the bania and gets it from him. But 
assuming that budget provision has been made, the appli- 
cant has to come under the existing rules three times to the 
Collector’s office before he gets the money. An honest and 
industrious rayat hates going to the Collector’s office far 
away from bis village. He does not know the ways of ' the 
place and he is plundered hy the amlas and the people 
round the Court and he is kept hanging about the Cotut for 
several days. All that naturally interferes with his inclina- 
tion to take an advance.' ‘All this may perhaps be remedied hy 
authorising Collectors to spend every 'year a certain sum of 
money which may he provided for in the budget of every 
district and by also authorising Collector and Sub-divisional 
Officers and other Revenue Officers to make inquiries them- 
selves, and whenever they see that there is any work of 
improvement, whether a well or a tank, that is fikely to be 
profitable, to tell the people concerned that they have money 
and are willing to advance it there and, then on adequate 
security. If some such scheme were adopted, I think it is 
likely that tho rayats of Bengal may in time' execute im- 
provement on a very much greater scale than 1ms orer 
been thought of. 
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Go. Q. There is n precedent for this prnctioo whioh is 
adopted in the Opiniii Department P — Yes, and the rcsnlt 
is that the Opium Officers have advanced^ largo^ sums 
for wells on land snitahlo for opium. I think their ser- 
rices shonld bo employed for making advances for all 
other kinds of improvements and not idono for irrigation of 
opium lands. I understand that Opium Officers liavo very 
little to do for considorablo periods of tiio year, and I wojild 
suggest tliat thoir services should bo utilisod in working 
out schemes for wells and tanks, and in making those 
advances. 

6G. Q. Could not tho Snbdivisional Officers do this P— 
Y'es, so far as otlier duties permit, but ono difficulty Gollco- 
tors and Snbdivisional Officers have is tliis that, although 
they are all anxious to introduce improvements, tlioy nro 
hanipcred by want of establishments nnd by otlier worlcs. 
I certainly think that it would bo hotter to have speejal 
officers in every district if possible to oxnmino liio district 
nnd see what could be done in tho way of encouragement 
of irrigation nnd other improvements. 

67. Q. YTith regard to tlio budget provision, would you 
recommend that tho Collector should havo for so many 

years a certain fixed sum placed at his disposal from which 

ho could make leans without any of tho delays nnd tho 
tronblo that at present arises, nnd further that ho shonld 
report every year to tho Board of Revenue why it is that 
he has not been able to spend tho money, nnd that ho 
shonld bo cnooun^cd to spend that money on useful 
schemes P — Yes, if possible. 

68. Q. Yon would havo careful inquiries made ns to tho 
work on which be is going to spend money, and tliat he 
siiould, while on four, ronlto tho necessary inquiries regard- 
ing security P— Yes, personally nnd by means of subordi- 
nates. 

69. Q. YTould it not also bo necessary to have some 
agency to inspect tho work to make sure that tho money 
was properly appropriated P — Yes. 

GO. Q. Ho should give tho money out by instnlmonts 
and inspeot tho work each time, before ho gave more P— 
Yes. 

61. Q. Doyouthinkltdoslrablotoliavenrcoord-of-rights 
in water P-I think that in areas like Qya and other parts 
where disputes arise about water or tho custom regarding 
ttc distribution of water, it is voty desirable indeed that tlio 
existing custom siiould bo ascertained and recorded, and 
wbero disputes arise that an agency should bo provided for 
settling these disputes. Wben I was Revenue Secretary 
orders wore, I think, given that the rights of villagers in 
tho jiains and in reservoirs of Gya with rog.ard to Ibo 
distribution of water shonld bo recorded in tlic rccord-of- 
rights, and that wbero disputes arose they siiould bo soltlcd 
by tlie Revenue Officers whoso decisions of disputes linve tho 
force and effect of a Civil Court decree. 1711011 any dispute 
arises in making a survey and rccord-of- riglits in por- 
manently sottlod areas, tho lievcnuo Officer is bound to 
decide the dispute nnd bis decision has the furce of a decree ; 
nnd tliat applies just as mnoli to rights nnd customs regard- 
ing water as to any other conditions of the holding. Whore 
there are no disputes or where a rcoord-of-rights is not being 
prepared, I do not think it would ho worth while to take 
up tlie question nnd make a rocord-of-riglits in water. 

62. Q. Where riglits are complicated and Ic.ad to disputes 
yon think these rights shonld be framed ?— Yes, whoic a 
record-of-rigbts is being made, Revenue Officers should 
record the oustems iiud lights of the people in water just in 
tlie same way as they record other rights and customs. 

03. Q. In the Gya district it was suggested tliat wo 
should givo the Collector power to make landlords keep their 
paws, bunds and ahars, in a state of repair. It was 


proposed th.at bo shonld givo nolico to tho landlords to mako 
repairs when tlio works wore found in a bad state, and that 
if tlio landlords fnilod to do so, tho Colloctors should bnvo 
tho power to carry out tho work and oliargo it to tlio land- 
lord. It scoins a strong mensuro P — As regards Bengal 
and Biliar generally, I do not consider that any such 
mensnro is required, but wliotlior in places like Gya, where 
people have to combino to mako and maintain irrigation 
works, it would bo desirable to givo tlio Collector snob powers 
is a question on which I slionld not like to offer an opinion 
without local inquiry nnd moro knowlodgo of tho facts 
than I pos<csa. 

01. Q,. Willi regard to wells, do you think that in oortnin 
parts of tlio provinces tlioro is vbom for considorablo oxton- 
sion of woll-irrigation P — Yos. 

05. Q, In all the places wlioro the soil is suitable and 
water within a reasonable distnneo P— I oonsidor that there 
is very great morn for extension of woll-irrigation, ospooially 
in Bilmr. In tlio Sitamarbi Subdivision of Jruvalfiirpnr, 
when the scarcity of 1890-07 began, I found that tho people 
there wore digging karhcht wells, nnd'lbnt tlioy bad water 
within 0 or 7 feet of tlio siirfaoo while the crops on tho 
mirfaco were dying of dronglit. TIio Bengal Government 
oiron-d certain inducmnoiits to tho raynts to dig kachcM 
wells, nnd they were then made on a largo scale in that Sub- 
division only, bnt I oonsidor that enough wns not done 
in ether parts of Bihar, nnd that this system might have 
been extended to otlier parts in tliat year ns n more tempo- 
rary mensuro. As I found in that year of groat drought and 
famine in that largo Subdivision, that tlicre was water 
witliin 6 feet of surface, it seems to me tliat tlioro must be 
roam for the extension of wells in that p.a7t of tlio ooantry. 
In Iiower Bengal, on tho other liaiul, I do not think much 
can bo done in tlio wny of making wolls for irrigating rice, 
bnt in some parts of Nnddia tr.act, which I havo montioned 
ns a famine Ir.ict, I Blionld think from tho natnro of tho soil 
that wells might bo introduced there. 

Ofe. Q. Yon would not despair of tmining tho people P — 

I would not despair of training tlio people to do nnylhing 
that is to their own interests to do. If they wore trained to 
mako wcllsnnd haying made them they found tliat tho rcsnlt 
was beneficial, 1 think that they would adopt woll-irrigation. 

07. Q. Have you over tried bringing cultivators from 
other parts of tho country where woll-irrigation 1ms been 
done ?— I havo not personally tried this, but I think it has 
been tried by the wigrioiiltural Department. 

08. Q. With any otfeotP— I cannot say. Mr. Allen will 
bo able to toll you. 

09. Q,. {Mr, Itajaralna Mudaltnr,)—'Won1d legisla- 
tion bo ncccssiry to prepare rccord-of-rights in watorp— No. 

70. Q. You think sections 101 nnd 103 of tho Bengal 
Tonanoy Act contemplate it? — Yes. 

71. Q, They only relate to tho incidents connected with 
land. Thoro is nothing about rights in water. I do not tliink 
this section applies P — Yes ; the scotion says tho Bovenue 
Officer is to record tho inoidonts of ovory tenanoy and any 
other p.articnlnrs tho Local Govornment may diroot; I think 
tlic right to water for irrigation of a holding from wells, 
tanks or other sources, where it exists, is an important 
incident of tho tenancy. 

72. Q. Has that boon nocopted by tho Legal Officers of the 
Government? — I do not think tho difficulty has ever arisen. 

I havo not heard tho question over raised. I don’t think 
that the question has over been raised in the Civil Courts 
or before Eevonno Offieors. It seems to me manifest that 
tho customs nnd rights of tenants to water for irrigation, or 
the non-oxistonoc of snob rights, as tao ease may he, are 
important incidents and conditions of thoir tenanoios. 


HfnJlf. ■ 
Finucane. 


The Honourable jilr. J. A. BouaDiLtoN, C.S.I., Member, Board of Revenue. 


{Calcutta, 8th November 1908.) 


1. Q. {The President ^ — ■'With what part of tho provinoo 
aro yon best acquainted P— With tho Patna Division and 
Bihar generally, 

2, Q. "We shonld like to have your opinion about the Saran 

Canals. Cur inquiries show that the people there aro very 
anxious to have irrigation P— The planters, tho Colleotor, 
Mr. Hare, the Commissioner nnd others were all in Lavour 
of improving the canals, and I do not think that, from d 
technical point of view, there is any real obstacle. It is 
very much a matter of money. The canals are essentially 
faulty in system, and without considerable expenditure of 
money they could rot be put to much practical use. The 
question is whether it is worth while spending the 
money. — - 


3. Q. Securing any return for the expenditure appo.ars to 
he tho main difficulty ; all our witnesses in Bihar, from tho 
Colleotor down wal'd B, were of opinion that, if tlio canals were 
improved, tho benefits would be so great that it would ho fair 
to impose a cess of ^ anna in tho rupee of land revomie 
in tho same way as tlio embankment cess is levied in Saran* 
Mr. Mocgregor said that tho people were notunlly olamoroas 
for irrigation. In Purnlia we examined Mr.Slncke, formerly 
Collector of Saran, who was very emphatically opposed to the 
Echeme. Te.-terday we examined Mr. W, 0. Maopherson, also 
a former Collector of Saran, and his opinion was very much 
the same as that of Mr. Slaoke. Thoro is thus this great 
of opinion. We would like to know your view 02 
toe subject ? — I am inclined to support Sir. 3fflcpben^ 
and Mr. Slacke. I cannot admit the fairness of imnosi-? 


Mr. J. A. 
Donrdillon. 
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A, an irrigntion ooss upon tlio whole disfctict in order to benefit 
Bourdillont practically only a part of it. It is perfectly true that 
■ Satan would benefit in n general way by tbero being no 
famine, jnst ns the whole province would benefit; bnt 
beyond this general advantage I do not see why more than 
half this district, whioli would got nothing whatever from 
irrigation, should have to pav for it. As far ns I can re- 
member, Sarnn contains 1,712 square miles, or 1,095,CS0 
acres, and according to Colonel Haig’s estimates, not more 
than 100,000 ncres would he commanded by the canals. 
Saran practically requires iirigation less tlian any other 
district in North Bihar, because it is a threo-oi-op district. 
AVhonevor we have a famine in Bihar it comes from failure 
of the winter rice crop. But rice is not by any means so 
important n crop ns it is olsewhoro. Haiti is the most 
important, representing 40 per cent., and then comes hhadoi 
with 32 per cent., and, lastly, the agliani rice with 28 per 
cent. These are the figures which were available at the 
time of the famine iu 1806-97 ; they have been altered 
somewhat since in the Settlement Report, but tbe general 
proportion remains the same. Then, again, the cost of 
making these canals really eifectivo would bo very great. 
At present they are only a combination of drainage clian- 
- nels and low-level canals, and are consequently most diffi- 

cult to work. They have, as far ns I I:now, never been 
properly surveyed and levelled, and are essentially low-level 
canals. Besides Ibis they suffer from Ibe serious disadvan- 
tage that tbe water-snpply at the bead is estremoty pre- 
carious. Tlio water is taken from tho Rupanobap to!a, 
wbiob is liable to bo closed at any timo by tbe shifting 
of tbe river or tbe silting up of tbe mouth of tbe channel 
itself. In the face of such a danger no ono would spond 
money on these canals without mncli hesitation and fuller 
proof that they are absolutely required. 

4. Q.' It would bo too costly to take the water from the 
Gandak itself ? — ^Yes. 

5. Q. The canals ns they now are have always been a 
failure P — In my judgment tbe scheme was a crude and 
incomplete sobemo when started, and it has never been well 
worked. It was essentially a scheme for providing water at 
all times and in all years for tbe manufacture and irriga- 
tion of indigo, and tbe iixigation of food crops was a second- 
ary consideration. Now that indigo has failed so gre.atly, 
more water would probably bo avnllablo for the irrigation of 
other crops, bnt the interest of indigo planters, who were 
tbe promoters of the scheme, would necessarily be smaller. 

6. Q,. We beard tbe evidence of Mr. Ogilvy, Manager of 
Hatwa Estate, who was ansious for two more sluices 
further up. He said that they would bring in the whole of 
this estate within the irrigable area P — Yes. He must 
have been speahing of tbe D.aha ; tin's is only one of tbe 
four rivers or canals. It takes off from tho Rupanchnp 
sola higher up than the others, and therefore it is tbe 
best in point of position. 

7. Q. He also mentioned another stream which might 
be used— the Jhnrai P— That Comes from far away and has 
nothing to do with the Saran Canal system ; it rises, or 
takes off, from the Gandak iu Goraklipur and not in 
Saran. 

8. Q. To change tbe subject : we have considered a 
number of canal schemes for the northern part of Cbam- 
paran, and almost everywhere wo have been brought 
face to face with tbe difficulty that the Nepalese might 
cut off the supply of Water. That difficulty seems 
insurmountable P — It is an immense and ever-present 
difficulty which has always been felt, and applies to 
practically all the bill streams, except the great rivers. 

9. Q. On that account we were impressed with the im- 
portance of the Tribeni scheme, and we are writiug fo the 
Government of Bengal, suggesting tliat the masonry 
works might be made on a larger scale so as to allow 
of the future extension of tbe schemes. There is one 
river, we are told, we might rely upon, and that is tbe 
Kamla, which, it was said, was so big that it could not 
he bunded upP — Yes. There is also the Bagmati which 
is another large river, 

10. Q. The Bagmati scheme hardly recommends itself to 
ns? — ^IVhen I was Commissioner I leported against it, 
because tbe soheme is not really required and would be very 
expensive. Next, there is tbe question of tbe Eden Canal. 
I suppose it was not intended in tbe Burdwan Division for 
famine protection, bnt that in this part irrigation is highly 
prized? — Yes. It took a long time for the canal to become 
popular, but the people have gradually come to re.ilizo 
its value. If I remember right, when I was Commissioner 
of Burdwan, we had a system of leases for 3 and 7 yearsi 
and sometimes it happened that, during the period of lease, 


irrigation would ho required only once. It took a long 
time for the idea to soak into the popular mind, bnt at 
last they did realize that the lease was a useful inBuranoe 
On tbe Sene Canals tbe rayat learnt tho lesson faster.' 
The extension of the Eden Canal is out of the question, I 
believe, unless you have a weir across tboDamnda ; but tin's 
is outside of the area requiring protection against famine. 
That is so. 

H. Q, IVith regard to the Sene Canal, we had strong 
evidence of tlio necessity and demand for irrigation in the 
Bliabua Subdivision. There is a memorandum on record, 
prepared by Mr. H. 0. Levinge, formerly Superintending 
Ungincor, riiowing tlmt tliero are great storage possibilities 
on the Kaimur plateau P— I think it is very important that 
irrigation shouH be extended to Bhabna ; it is tho only part 
of .Shahahad which is not irrigated. The Commission are no 
doubt aware tlmt it was intended to irrig.ite Bhabuafrom 
tho Sonc. The great western canal is down on tlio maps, 
bnt tlio works have never been carried out, because it was 
found tlial it would be impossible to fill them. The Engineers 
have been disappointed with tho amount of water which 
they can get from the Sene, It is with the greatest 
difficulty that, in times of scanty rainfall, they o.an fill tlie 
existing caual with water. 

12. Q. Wo are anxions to know particulars with regard 
to tho rerenne derived from the Sone Canals ; tho interest 
paid on tlie capital ; how much of that capital is due to 
navigation and how mnch to the work of tlie canals. Mr. 
Horn’s idea is timt the estimate might have been cut down 
quite 20 par cent., because the canals are absolutely v,ilneless 
for navigation P —Certainly ; the navigation receipts are 
quite trifling. 

13. Q. If is hardly fair to debit the irrigation scheme 
with that part of it P — ^No. 

14. Q. Do you think highly of the Tribeni scheme P — I 
am a very sh'ong supporter of it, and have been all along. 

15. Q.Wo find generally a great deal of indifference with 
regard to well-irrigation. In some districts we are told 
that tbe people will not take to well-irrigation, especially in 
Chota Nagpur P-y'Wflls are pret^ well known and used in 
Bihar, especially in Saran, and in the couulry all round 
Patna, where there is a great deal of garden produce. 
"Where you have good cultivators, they go in fer wells and 
ask for small loans. They do not work small wells so much 
by bullocks as by levers. In 1896-97 Mr. Finucane w.as 
Famine Secretary. He was very anxions that advances 
should be given for making hachclta, welts all over the 
division ; bnt no district took advantage of them to any 
extent except Mnzaffnrpnr ; elsewhere they were entirely 
rejected. What the people said in excuse was that they did 
not like well wafer for im'g.ation, because it was too cold, 
and that when once you irrigate any land from wells it 
must always be irrigated from wells . 

16. Q. I wish to ask one or two questions about tbe famine 
programmes. Would you tell me what Itind of works were 
principally executed during the last famine? — Mostly roads 
and tanks. Tanks predominated in Champaran, and roads 
elsewhere. Out of 901 works undertaken during the 
period of scarcity, 404 were tanks, 416 roads and 81 neither 
the one nor the other, being mostly sections of railways or 
canals. 

17. Q. "What was your opinion with regard to their general 
utility P — I think that almost, without exception, they were 
extremely useful. I believe our works will be always useful, 

18. Q. "We bad some evidence' from Bibar to the effect 
that roads were made in areas where they are not wanted ? — 
"Where there is such a dense population as in Bihar, a road 
is always an advantage, but there is sometimes the difficulty 
and expense of keeping them up and maintaining them. 3 
they are made of a pretentious character. 

19. Q. We have been told that the districts had quite 
sufficient roads P — I do not agree with that. I believe 
that every road that was made was an imiirovement. 

20. Q. With regard to the tanks, were they all usefnl for 
irrigation ? — Their main object was not always for irrigation, 
but mostly tbe supply of water for cattle and for general 
convenience, and, to a subsidiary extent, for irrigation. 

21. Q. You consider these tanks to have been works of 
great utility P — Not of the very first class of utility, perhaps, 
but still they are very useful. 

22. Q. They have great advantages ns works for supplying 
relief work? — Yes, a large number of workers can be con- 
centrated in one place, and you can easily control them. 

23. Q. Would yon not rather see them replaced by works 
more nseful for irrigation in the shape of canals P— Yes, if 
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it could bo done, but comparatively few of Iboso can bo 
devised and carried out iu Bihar. 

24. Q. 'Would you bo in favour of making theso paius for 
relief u’orksP After having the country very oarel'ully sur- 
veyed and nsccrlaining the possibility of making cuts and 
paint, would you object to providing them as famiuo works 
and wells also’P— I have no objection to that. 

25. Q. You only go Eofaras to say " thcro isno objeotion.” 
You do not say that it is very desirable P— It is desirable i 
but there is always tho diHioulty of acquiring land and 
rights in water. There is no dilliculty ns regards tanks. 
The zamindar gives tho land, and ho mnkos_ arrangements 
with the tenants about the water and tho fishing. 

20. Q. Is thcro any chance of his giving land for thoymin P 
— Tho pain would probably run through several villages, each 
of which would probably bo tho property of many land- 
owners, and it would bo very difficult to get all tho proprie- 
tors to agree together to give tho land ; this combination 
would be absolutely necessary before you make it. As 
District Officer, I have often tried to inako cuts and ohan- 
nels ; but I have always failed by not being able to got all 
the parties to agree. Of course it mav be done by Govern- 
ment acquiring tho land, but as an individual officer I was 
foiled again and again. 

27. Q. I suppose Mr. King was confronted with this 
difficulty P — Ko, I think not, becanso all tho lands in 
which his channols were constructed wero in villages which 
belonged wholly, or in great part, to his employer, tho 
Maharaja of Darbhanga. 

28. Q. It is hardly necessary to ask how famine pro- 
granmics aro prepared. Wo got that from Mr. Maepherson ? 
— I have not seen one for four years, i.c., since I left tho 
Patna Division. Tho Board have had nothing to do with 
famine work since tho Orissa famine of 18SC, after wliich 
they wero relieved of all famine duties. 

29. Q. As Commissioner yon preparo all famiuo pro- 
grammes P— No. They are prepared by District Officers, 
but the famine programme comes to tho Commissioner for 
i-ritioism and examination, and is finally approved l y him 
before it goes on to Governmeut. 

30. Q. You think there is sufficiont time to prepare 
them P— My experience is that they aro never ready. Wo 
were taken unawares in 169C-D7, and so wo shall bo 
again, unless special efforts are made to prevent it. 
When I was Chief Secretary, I was constantly urging tho 
.mportanco of famine programmes and of having them 
ready. District Officers and District Engineers do not 
sufficiently realize their importance. After seeing, while on 
vho Famine Commission, how other provinces wero c.aught 
nnawnres in 1899-1900, I have tried to do all that was 
possible to guard against a similar failure in Bengal. It 
is impossible to pay too much attention to this subject. 

31. Q. Yon would have complete plans and estimates P — 
Not for tho smaller works j but I would for all tho larger 
ones, and ns to tho smaller ones, I would specify that such 
and such a work should bo carried out in or near such and 
such a village. 

32. Q. Sometimes you find in particular villages very great 
difficulty in finding works of utility P — Tania are useful 
almost everywhere where tho population is very dense, and 
old tanks can he cleaned or deepened, or now tanks dug. If 
you do not get a suitable work in one village, you get it in 
another. Those tanks are useful not so much for irriga- 
tion, hut for cattlo ; ex hypolhcsi, when there is a failure 
of the rains, the tanks arc generally dry, and little irri- 
gation is possible. Few of them contain springs, 

33. Q. (ATr. AfuiV-Afael'cnsfe.)— I would liko to ask you 
one or two questions about ialcavi advances. Hitherto tho 
leans advanced in years of famine have been of very small 
amount ; what is the reason P—1 think the explanation is tho 
same in most provinces. The people do not like to become 
the creditors of the Government for two reasons. First 
of all, the Goveinment is very punctual in exacting payment. 
Secondly, I do not think so many advantages are given as 
might be done in the way -of distributing tho advances. 
Applicants have to come several times to bead-quarters to 
settle matters, and they have to run tho gauntlet of a whole 
series of underlings. It is more their custom, if they want 
money for any pnrpose, to get it from their own local 
mahajan. They pay more interest, but they got it more 
easily ; payments are more elastic and renewals are possible. 

34. Q. Do they borrow for agricnltnral improvements P — 
No, not much for purposes of large improvements, but 
when they do they go to him. 

,36. Q, For wells P— For wells also. 

Vow IV. 


^43 

3G. Q. Do you think that iahavi advances sliotild ho 
given on a much larger scale in tho provinces P- I think 
they should. Tho expansion would take time. It would 
require to ho puslicd by pnrtioular men. The poreoual 
equation is very important in tliis matter. 

87. Q. Would you bo glad to eoo it pushed P — I would 
for wells especially. 

38. Q. Do yon think there would bo any difficulty on 
ncoonnt of security in giving advances to tho tenant class P 
— 1 don't ECO why thoio sliould ho any. In the part of tho 
country that I know best a largo proportion of tho tenants 
have occupancy rights, and 1 do not see wliy there should 
bo ninoh difiiouity. 

39. Q. Do they mortgage their holdings ; do they give 
salamit —Tho answer is "yes" to both theso questions. 

40. Q. Do you think that, ns a mnltor of fact, tho land- 
owners would bo willing to give up salami P — Not willingly ; 
tho Malmtaja of Hatwa always look salami, Uo 
would not givo wood for the well-kerb, nor would ho allow 
a tree to bo cut down for burning bricks, till ho had received 
his salami. 

41. Q. Do yon think that could ho ovorcomoP — It was 
overcome in tho Ilatwn llaj. Afr. Tytlor of tho Opinm 
Department had great infliicnoo witli both tenants and land- 
lords, and he used his influence to such good effect tliat ho 
managed to pcrsuiido tho Maharaja and others to waive part 
of their claims. By means of personal influence some of 
these diflicnllics can bo got over. 

42. Q. Even where the rcrord-of-rights has not been pi’c- 

pared, the raynt iiiidcn-tauds his position siiflioienlly well p 

Thcro would always bo much ignorniico ; but I believe tliat 
cverywJiere the tenant is learning to know liow far ho 
can go and how far tlic landlord can raise his rent. 

43. Q. Do you think tliat it is not possible to make them 
better informed P — Yes, by tho efflux of time they will 
learn their rights. 

4rl. Q. Do Eevenue Officcisgo about and toll them" what 
their rights areP- IVhen they do, tlio result is not always 
what they expected. 1 would not advocato n man-going 
about preaching propaganda of tin's kind. Tho rccord-o£- 
rights informs tliem all of what tlieir rights arc. As it is 
prepared, it lenohes them llieir rights, but in a slow, dignified 
fashion. 

15. Q. Docs tho rccord-of-rights, ns at present framed, 
embrace any riglits in waterp— I don’t think so, 

40. Q. I understood from Jfr, Finiicane that oi-dors wero 
given that a tccord-of-iights in water should' bo embodied 
in tho Tikari Eaj survey P- It may bo so, but tho matter 
never came to my notice. 

47. Q. 'Would you advocate the preparation of a rccord- 
of-rights in water P — If they could bo reasonably ascertained, 

I would. 

48. Q. Do you think they would bo difiionlt to ns- 
ocrlninP — They could bo aseertnined, no doubt, by inquiry. 

49. Q. If they were nscorlnincd nnd a record made by the 
Collector, do you think ho sliould have power to enforce 
tho obscivance of these rights P Do you think that the 
Collector should bo given this power P— I think so. I 
would rather that the Collector had it than tho Civil Court. 

60. Q. Wc have had a reprosentulion on tho part of some 
zamindarsin Bihar that landlords had some diffionlty in 
obtaining cnlmnccmcnt of rout for improvements made by 
them in spite of the provisions of the law. Do you believe 
tlmt to bo the case P — I cannot remember having heard of 
a case of tho kind. I do not think one has come to my 
notice hitherto. 

61". Q. Do many landlords apply to have improvements 
registered P — In tho Patna Division ono hmdlord, the Maha- 
raja of Hatwa, made a great many applications, but for 
the most part few improvements are registered. 

52. Q. Did those applications involve ciitioisms as to 
whether they wero improvemeats or not P — Kveiyono of 
them was inquired into. 

63. Q. Were applications ever rejected on the ground that 
it was the business of Iho zamindar to keep tho works in 
repair, nnd that he was only performing a duty nnd that 
it could not tlicroforo bo called an improvement P — Yes, I 
think 10 per cent, of tho applications were rejected on that 
sort of gronnd. In other cases of unsuccessful applications 
the ground of rejection was that the improvement was a 
small matter and not worth registering, 

64. Q. When an improvement has been registered and 
the landlord finds that the tenant objoots to pay enhanced 
rent, he has to go to the Civil Court. Would he prefer 
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Jilri. J. A, slionld get his enhanced rent from the Collector P 

Jiowiillon The Collector has registered the improvements ; be knows 
■ all about the facts, and it seems a certain waste of lime 

to go to the Civil Court ? — This would be a fresh departure 
from the established custom, because all these enhancement 
cases have to bo brought not into the Revenue but into the 
Civil Court. It would be a departure, but I darasay that 
the Revenue Courts would do it much more quickly. 

56. Q. You don’t think that this would greatly encourage 
samindars to get enhancement of rent P — I don’t know 
that they take that possibility mnch into their consideration, 
nor do I think that it would affect their action. 

66. Q. 'When they make an improvement, do they get 
tenants to make contracts for higher rent P — Yes, this is 
done. It was done a great deal in the particular case which 
I have mentioned. 

57. Q. A landlord really desirous to make impvovemeuts, 
like the Maharaja of Hatwa, would make contracts with all 
his tenants P — I believe not formal contracts with all. It 
would often be a matter of vested arrangement. 

68. Q. With regard to the tenant, who by law is prolecled 
from enhancement on account of improvements made by 
himself, do you think that, as a matter of fact, that law is 
got round? — Very possibly it is. I cannot speak from 
experience. 

69. Q. Can you give us any idea as to how much money 
was spent in the famine of 1896-97 on works that are useful 
for irrigation ? — I cannot say this off-hand, hnt 1 can look 
into the district reports and let you know, if required. 

60. Q, But more is spent on other relief works P — W® 
again come hack to what I said about the density of popnla' 
tion in Bihar ; that dense population makes it reasonable 
to carry out works which do not lead np to irrigation, 
such as roads and non-irrigation) tanks. It might not be 
reasoriable in a more thinly populated province. 

61. QivlMr. Sajaratna Jifudaliar .) — With regard to 
the grantin^vof loans, is there any difiiculty in the matter 
of security F-^fliero'certamly is vep-.attftn Where there 
has been a survey and record-of-iights, there wouiU jiot 


be very mnch. Before the survey came up to Bihar we 
had great difficulty in finding ont ahout security. The 
Collector had to be very careful. Inquiries wore made 
locally in all cases, hut even so ho was sometimes deceived. 

63. Q. As regards previous mortgages, could you not find 
it out from tlie registration records ? — did so, hat we 
were sometimes deceived. 

63. Q, In the Madras Presidency, in every case before a 
loan is granted, the Collector takes an encumbrance cer- 
tificate from the Registration Office. If that were to bo 
done, tliere would he no difficulty ? — That was done as far 
as possible, but still there was diffioirlty. In Saran and 
other districts, where there are non-official Europeans, wo 
generally get help from the planters. Of course their 
knowledge is not very extensive, but they would bo able to 
give information regarding the financial condition of men 
in their own villages. 

64. Q. {Mr. Allen .) — I would like to ask you one or two 
questions about the Laud Improvements Act. The rules 
under this Aot do not provide that applications to the 
Collector may bo made over to the Suhdivisional Officer to 
grant advances. JIo yon think that the rules should bo 
amended to provide powers of this kind P—1 have no 
objection at all. 

65. Q. And should these loans ho vigorously pushed P 
Yes ; 1 should like them pushed. More can bo done than is 
done at present. 

66. Q. The preparotiou of estimates of expenditure under 
the Land Improvements Act is apparently conducted 
in a very formal way, and the result i.s not satisfactory ? — 
Ouo reason is that in most districts there are very few appli- 
cations. The figures for one yearvrili servo for any future 
years. 

67. Q. If these loans were vigorously pushed, the total 
expenditure of the province would very much exceed the 
present expenditure P— No doubt it would.- 

68. Q. 'Vou arc of opinion that tbo Collcclors ought to he 
urged to push the grant of these loans in a more vigorous 
manner ?— I certainly think so. 
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Bahu Jamihi Mohtjk Das, Deputy Collector, Onut-vA-. 
{Cuttach, 11th November 1903.) 


1. Q.. {The President.)— Y om are Settlement Offioer 
here? — I was Assistant Settlement Officer, but now I am 
employed on general duty in Cuttack. 

3. Q. AVero you hero all the time the setticmont was 
making?— I joined the scttloment in October 1892 and I 
remained on till the end of the operation. 

3. Q About eight yeare P — Nearly eight years. 

4, Q. You wore with Mr. Maddox P — Yes, ho was 
Settlomeut Officer. 

6. Q. You were hero duri eg 1896-97 P — Ye.s, 

6. Q. AYns the scarcity mnch felt at that timep — There 
was a little distress ; it was not ranch felt in Cuttack. 

7. Q. AYere there any roliof works started P — There 
were no relief works in the part where I was on settlement 
duly. 

8. Q. Did the prices not get very high P— The prices 
did get fairly high, hut that did not cause much distress. 

9. Q, There was a complete failure of the rain in 
August; was there not? — ^The rain ceased abruptly in Sep- 
tember in the early part, and there was no min from the 
date when it ceased in September to tbo end of October and 
also to tbo Wginning of November. 

10. Q. About what time in Septoiubor did it fail?— 
During tbo first half of the month, 

11. Q. What districts were you in ? — In the Cnltaok 
district. 

12. Q. Have you had ouything to do with Puri or 
Biilasoro? — No, I have seen a portion of Batasorc and 
also a portiou of Puri. 

13. Q. Cuttack is well Jiroteetcd by irrigation ? — It is 
very well protected. 1 don’t think there will be any famine 
or any severe sravcity in Cuttack. 

I'l. Q. Puii and Blradiak have no irrigation P — In 
Ebadmk there is n little irrigation ; I’nri has none. 

15, Q. Do you tliink in the year 1890-97 that the 
people were much better off in Cuttack than in Pnri and 
Dabisore f— I think they were very much hotter off in 
Cuttack than in Puri. Theio wns tonic relief in Puri, but 
none in Cuttack or Balasorc. 


16. Q. Do you think there is any likelihood of there 
being a famine hero again in tlio wny there was in 1865- 
66? — 1 don’t think there will bo any famine hero and 
that is due entirely to the irrigation works. 

17. Q. I suppose yon consider that the railway would 
have something to do with it in future ?— Certainly. Rail- 
ways arc taking more labouring people to Calcutta, and tiio 
open’mg of the steamers has played an important part in 
respect of the condition of the people. 

18. Q.AVhcn did tbo eteamors begin about hero?— It 
was about tbo time when the irrigation worlts were also 
opened. 

19. Q. 1 romomber tbo steamers running from Cbnnd- 
bally, *24 years ago, in 1878 ?— I think it was opened much' 
before that. 

20. Q. Don’t yon think that the railway coming in boro 
helps to bring produce into tlie country and keeps the prices 
down? — Yes. 

21. (I- Supposing there were no canals in Orissa and that 
there was merely a railway and these slcamers, do yon think 
you could have a famine there then P — I think so. About 
200,000 acres of crops are protected by irrigation ; the loss of 
crops in these 200,000 acres would bo very large. 

22. Q. Do you think boro that the people ore ready to 
take leases? — 'riiey arc not always very ready to take leases -, 
they aro very ready in years of drought. 

23. Q. Arc they allowed to irrigate without Icase.s, or arc 
they obliged to have lenses P — 'i'hcy arc not allowed to irri- 
gate without leases. 

24. Q. They cannot pay for just ouo season P—They are 
not allowed now at the usual rates. That is my impressiou. 

25. Q. And do you think if there wns mucji more water 
that there would ho a greater extension of im'gatfonf— 
iVat depends on tho level of the water. Of course high 
lands cannot be irrigated. 

20. Q. Supposing there were more canals, would they 
use oil tho water you could give them?— 1 thiuk that would 
bo tbe case. 

27. Q. Thtro is no Well-irricutidii, I undcrslanil_f--^o. 
The I'Coplc aro very much prejudiced against wcIl-inigaucB. 
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They say well water injures the paddy crop. Rice is 
practically the only crop irrigated here. 

28. Q. I saw coming along the railway patches of sugar- 
cane cultivation. Is that not irrigated at all P — Sugar- 
cane depends entirely on inigation, but the area under 
sugarcane irrigated from Government canals is very small. 
It is chiefly irrigated from private sources. 

29. Q. And what are these private sources? — The 
hunding up of small water-courses, the raising of water 
from river-beds, and so on. 

30. Q, Tanks P — Sometimes also from tanks. Tanks are 
very much used for irrigating rice when the rain fails in 
September or October. 

, 31. Q. But they must be very soon exhausted? — They 
are very soon exhausted, so the area they can protect in 
that way is very small. I don't think they can protect in 
that way more than two annas of the crop. 

32. Q. Is there much use made of the boats, or of 
navigation on the canals?— Not much. The chief means of 
transport in Orissa are pack bullocks. 

33. Q. Then there are roads always ? — Yes; 

34. Q. Is that throughout the whole of Orissa ? — In 
Cuttack and Balasore 1 find that is the case, and even when 
they can get canal water to put boats on, they veiy- seldom 
use the boats. 

36. Q. What is the reason for that ? — This is a province 
iu which boats are very little used. 

36. Q. These large rivers get heats on them ; don’t 
they P — Not many. 

37. Q. It must be cheaper to use boats? — On the whole 
it is cheaper, but in the rivers they cannot use the boats 
throughout the year. The currents become too strong 
during the floods, while in dry weather the rivers dry up. 

38. Q. Then you don’t think the canals are very much 
good for navigation ? — Not much good at present. I don’t 
think the people will taka very much to navigation. 

39. Q. Do the agriculturists take takavi advances for 
any purposes in this province ? — They generally take loans 
for paying the revenue, especially at this kist in November. 

40. Q. That is not from Government? — No. 

41. Q. Do they get takavi advances from the Collectors P 
— Very seldom, 

42. Q. It would be cheaper to get it from the Oolleotors 
than from the bania', would it not?— They don’t like 
taking loans from Government, because the dates of pay- 
ment are very exact. 

43. Q. And they have got to pay them P— Yes. 

44. Q. {Sir Thomas Sigham) — You were on the settle- 
ment of which districts?— Cuttack District. 

45. Q. Only? — Yes. 

46. Q. That included the canal area and the rice 
district ?— Yes. 

47. Q. How much of the land here is under permanent 
Bsttlement and how much under temporary settlement? 
What is the proportion ?— I can give it from the Settlement 
Report. The total area of the district is 3,663 square miles, 
of which 1,484 square miles are permanently settled. 

- 48. Q. That is one-third ? — A little over one-third. 

49. Q. The rest is all temporarily settled. Is this per- 
manent area in the canal area? — There is a very small 
canal area. I don’t think the area irrigated from the 
canals exceeds 20,000 acres in the permanent settled 
estates. 

60. Q. On the temporarily settled areas will tho assess- 
ment he enhanced now ? Has any enhancement been pro- 
posed in consequence of the canals? — There are some rents 
which are not enhanceable during the currency of the 
settlement. The rents of occupancy rayats cannot bo en- 
hanced until 16 years after the date of the settlement, but 
there are some rents which cannot be enhanced at all during 
the currency of the settlement j they have been fixed for 
tho settlement. 

61. Q. In the temporarily settled lands is there any en- 
hancement of assessment proposed in consequence of canal 
advantages?— Wo did not take iirigation as a basis for en- 
hancement. 

62. Q. Has not the irrigation improved tho value of the 
land at all? — Yes, it has certainly. 

63. Q. The irrigated lands arc sure of water duriu'^ 
drought? — ^Ycs. 
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64. Q. They are protected to a certain extent from Tiithu 
floods f-Yes. • 

■ 56. Q,. And they can carry away their produce by ilohun Dat. ■ 

boats ?— The distributaries are not navigable. — — 

56. Q. But tliey can carry their grain down to the main 
channels and send it away ; cannot they? — But they don’t 
use boats for carrying produce. 

67. Q. How do they carry the grain, then ?— Either by 
carts or by bullocks. 

58. Q. Then the canal has' been very little used for 
that ? — Very little used. It is scarcely ever used for carry- 
ing grain. 

69. Q. {Mir. Muir-Mackenzie.) —1 gather that tbe- 
area that can be benefited by the canal does not exceed 
300,000 acres P — Yes, and tliat is only about one-fourth 
of the cropped area of the district. The cropped area of 
the district is about 1,300,000 acres. 

60. Q. What do you think ought to be done for the re- 
maining y of the district? — Of the remaining f there ate 
certain tracts which are now exposed to very severe floods. 

I think there should be a complete examination of these 
tracts, and there should be a report by the experts as to 
what sbonld bo done for protecting these areas from floods. 

There may be irrigation if there he sufficient sluices in the 
embankments, but the most important thing is protection 
from floods. Of course after the construction of these 
flood embankments the irrigation works should also be ex- 
tended as much as possible. 

61. Q. But tho first thing they seem to want more 
urgently than even irrigation is protection from floods P— 

Yes. 

62. Q. In the meantime is there anytliing less ambi- 
tious that can be done ; do yoa think? — I think there may 
be extension of private works— tanks. 

63. Q. Are there many tanks in any part of tho 
district ? — Not many, but even those 'which do exist are 
getting silted up. 

64. Q. Do you think people could be induced to repair 
or improve their tanks if they were given advances from 
Government P— They are very apathetic. I don’t think they 
will do anything themselves. 

66. Q. Yon don’t think they can be stimulated to do 
anything? — That may be tried. 

66. Q. {Mr. Bajaratna Mudaliar.) — Yon said that the 
irrigational advantages were not taken into consideration 
in fixing your rents?— Yes. 

67. Q. Why ?— We generally left the existing refits of 
ordinary occupancy rayats as they were, because we consi- 
dered the existing rents to be fairly high. In the case of 
certain tenants, however, who paid very low rents, we 
enhanced on other grounds. Our object in the case of low 
rents for ordinary occupancy holdings was to bring them up 
to the level of the existing “ competition "Jrents. 

68. Q. And what do you mean by “ competition ” rents ?— 

That is, tho rents paid by ordinary occupancy rayats, not 
the privileged rayats. 

69. Q. Is the proportion of privileged rayats very 
high P — Not very high ; it is rather low. Hei'e there are 
some resumed lakarajdars (revcnne-free-holders) and somo 
koridajamabundidars (privileged tenure-holders paying low 
rents) whose rents ure not liable to any enhancement during 
the term of settlement — 30 years. 

70. Q. In the case of occupancy tenants you can miss the 
rents at tho end of 15 years ? — Yes. 

_ 71. Q. Before the expiration of 15 years, supposing Gov- 
ernment constructs a new canal, you cannot raise the rent ? 

— I don’t think there can be any enhancement within 16 
years. 

72. Q. I suppose you impose a water-rate ? -On what ? 

73. Q. On these lands for in'igation supplied. Don’t you 
do that P— Water-rates are 'levied by the Public Works 
Department for wafer supplied by that department. 

74. _ Q. And yonr rents are irrespective of the water-rate 
—Quite independent of the water-rate. 

76. Q. In your settlements do yon record any condkkxs 
as to the duty of the xamiudirs to keep iheir private £x=l>' 
in repair?— There is nothing about the preserrari-'^ 
tanlm for inigation in the kalulyaU taken frc= -- 
zamindars. 

1 6. Q. 'If they i:eglect the works of irrfeKc-’’^ 
tenants have no remedy against them, I 
Nothing by conlreet. 
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Sabu Q- 'When was the settletnent last revised in Cuttack P 

.Jamini — The last settlenient expired in 1304 The present 

Ulohan Das. settlement commenced from 1305 Atnli. 

" ' 78. Q- What was the increase as compared with former 

settlements P — A little over 60 per cent, for the whole 
1 rovince. 

79. Q, For Cuttack P — It was a little more than that ; 
about 64 per cent. 'I'he exact figures arc contained in the 
Settlement Beport. In Cuttack it was a little higher and 
in Puri a little lower, 

80. Q. Is there much scope for coDstnicling tanks? — By 
the tenants themselves ? 

81. Q_. Either hy the tenants or by the samindarsP — I 
don’t think either the tenants or the zamindars will con- 
struct many tanks of their own motion. 

83. Q. Is there_ scope for any Government action being 
taken ? — The District Board might construct tanks ; a few 
every year. 

83. Q. Put the District Boards have no fundsP — The 
question of funds is the difficulty. 

84. Q. "Would it not he worth the while of Government to 
lake up the construction of these tanks P — By levying a cess P 

85. Q- Yes? — But a cess will he very unpopular. 

86. Q. But if the cess he very small P — I don’t think the 

. people will object if they see a few tanks constructed every 

year. 

87. Q. (A/}-, ./flfen.)— Did you make any inquiry about 
ll c difi'erence in the rates of rents in irrigated and unirri- 
p ated areas P — W e did make inquiries, but we could not find 


out exactly, because in almost every holding there are, both 
irrigated and unirrJgated areas, and the rents are often 
fixed in a lump for the entire holding. 

88. Q. You were not able to trace any difference in tho 
rates of rents P— Wo could not get papers from which we 
could trace this. I was sent to Dera Bisato inquire iihoiit 
tho effect of irrigation on rent rates, and I could not get any 
reliable papers from the landlords from which I could prove 
that tho rates on lands irrigated from canal water are higher 
than the rates on lands not iirigated. 

89. Q. But tho canals were not made at tho previous 
settlement ; were they ? — No. 

90. Q, Then you compared the rates with the previous 
rates on both iirigated and unirrigated lands P— On tempo- 
rarily settled estates. 

91. Q. -Temporarily settled cstales are what I am speaking 
about. What was the result of your comparison P — There 
has been an increase everywhere. 

92. Q. I don’t think yon quite understand me. One was 
irrigated and the other was uniirigated land, and you com- 
pared the rates on both. What was the result? Did you 
find a larger rise in the irrigated tract ? — No appreciable 
difference was found. 

93. Q. Then, as regards the work of collection, did you 
find any difference P — That is the case everywhere. 

94. Q. What did yon find P— Collections are much better 
in irrigated areas than in unirrigated areas, I think. 'J'he 
estimate of the Settlement Officer was 6 to 10 per cent, 
better. That is the benefit derived by the zamindars. 

95. Q. Do you know the Bundi estate P — No, I don’t 
know anything about the Bundi estate. 
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Me. J. Hoopeb, Commissioner, Allahaljad Division. 
{Beplies to questions for Revenue officers.) 


Mr. .J. 
Sooper. 


A.— Gehebal. 

Q. 1. —The answers refer to the Province of Ondh. 
The earlier part of my service was passed in the distriols 
of Silapur, Unao, Gonda, and Bara Eanki. Latterly I hold 
the appointment of Settlement Commissioner for Ondh for 


two and-a-half years. I was afterwards Commissioner of 
the Eyzabad Division, and for a short time of Lncknow. 

Q. 2. -The figures are given below for the differ- 
ent districts : — 


District. 

& 

c) 

a 

p 

e 

*-s 

Febraary. 

'S 

April. 


ci 

§ 

July. 

August. 

September. 


November. 

u 

(D 

.O 

s 

c> 

o 

Average 

annual 

rainfall. 

Kheri . 




0’99 

0-76 

0-43 

0-21 

1-20 

6-74 

12.02 

13-66 

8*19 

1*34 

0*16 

0*39 

40*04 

Bahraioh • 




0 8S 

0-70 

0-45 

0-35 

1'4G 

G-CO 

12'99 

11-60 

7*97 

1-61 

0*12 

0-3G 

41-39 

Gonda . 




0-71 

0'61 

0-32 

0'25 

1-CC 

0'47 

12 62 

12-10 

6*32 

1*69 

0*10 

0*23 

41*33 

Sitapar • 




0-84 

0‘62 

0-47 

019 

0*28 

6-68 

11-63 

10-89 

6*19 

1*30 

0*15 

0*32 

39-06 

Hardol . 




0-70 

0*38 

0-67 

017 

053 

4-44 

10-74 

10*62 

6-13 

1-38 

0*12 

0*30 

3G-14 

Unao 




0*84 

0-34 

0-26 

0-10 

Q*GQ 

4*44 

ivoa 

10-29 

6-24 

1-30 

0*09 

0*38 

34-94 

Lucknow . 

• • 



0*93 

0-47 

0-32 

oil 

0-92 

6*32 

11*31 

11-13 

G'68 

1-3G 

007 

0*44 

39-09 

Bar.! Banki 

• • 



0-82 

0'36 

0*39 

0*16 

0-93 

6-25 

11*18 

9-95 

8*31 

1-11 

0*07 

0-47 

39*01 

Rae Bareli 

• • 



0B6 

0‘41 

o 

CO 

0-09 

0-3? 

5*31 

10 97 

UOl 

7-51 

1'31 

0-12 

0-24 

33-20 

Fjzabad • 

• • 



0-73 

0-42 

0*43 

0*17 

1-01 

0'2G 

13*30 

11-70 

8*43 

1-94 

003 

0-23 

44-7S 

Sultaopnr 

• • 



0 72 

0'14 

0-23 

0-17 

0-61 

6'21 

12-43 

11*49 

7’69 

2 18 

0*10 

0-23 

42-45 

Partabgarh 

• • 



0'78 

' 0-40 

0']9 

001 

0*43 

6*03 

11*60 

11-13 

7-03 

2-27 

0*21 

0-60 

89-62 


Q. 3. — In some districts conditions of soil and 
climate, combined with sparsity of population and, in 
consequence, n backward state of agriculture, are unfavour- 
able to the extension of irrigation. But in the greater 
part of Oudh it cannot be said the obstacles specified iii 
the question exist. On the contrary, in the more populous 
and fully settled districts there has been remarkable pro- 
gress in well construction during the currency of the settle- 
ments that have expii'ed. This will bo shown by the 
following figures taken from the reports in the recent revision 
of settlement : — 

(1) Eae jBareli. — There are now 20,054 masonry wells 
for irrigation, of which 11,369 were constructed during the 
ciuTency of the last settlement. There is now one well on 
an average to every 29 acres of cultivation. 

(2) Parlahgarh. — The number of masonry wells is now 
16,522, which gives an average of one well to every 32 
acres of cultivation. . Considerably more than half of these 
are' reported to have been made since the former settle- 
ment. 

(3) Sullanpur.—'ihere are now 16,463 masonry irriga- 
tion wells, an average of one to every 37 acres of cultivated 
land. Seven thousand six hundred and forty-one of these 
have been couslructed during the currency of the expired 
settlement. 

(4) Bara Banki . — There are _ 7,664 masonry wells (one 
to 89 acres of cultivation), of which 6,115 have been made 
since the former settlement. This district includes a con- 
siderable alluvial tract, and there are great facilities for 
making earthen wells. 

(5) Unao . — The number of masonry irrigation wells 
has risen from 3,992 at the former settlement to 12,000 at 
the recent revision. 

(6) Fyzahad . — In this district also there has been great 
progress in well construction, but the accuracy of the 
former returns is open to doubt, so that an exact compari- 
son cannot be made. 

Of the .districts in which less progress has been made 
the first to be noted is Lucknow. Thirty-three per cent, of 
tho cultivated area was returned as irrigated in the settle- 
ment year, but the supply of water largely depends on tanks 
and other natural sources. There are only 4,952 masonry 
■ irrig.ation wells, or one to every 70 acres of cultivation. The 


distiiot is thickly populated, the average density, including 
the urban population, being 812 per square mile ; the cul- 
tivation is good, though not of the very highest class, and 
the only reason I can suggest for tho comparatively little 
pi ogress that has been made in well construction, is that 
nearly half the area is owned by small proprietors, who are 
reported as a body to be involved in debt. 

1 take next the three northern districts — ^Kheri, Bahraioh, 
and Gonda. Only six per cent, of the cultivated area is 
irrigated in Bahraich, and less than 10 per cant, in Kheri ; 
in Gouda the proportion, though higher, is siill low, 
amounting to 21 per cent. A brief account of the condi- 
tions in these districts will explain the reasons more clearly 
than a categorical answer to the questions put by the 
Commission. 

In Kheri and Bahraich the population is comparatively 
sparse, averaging, respectively, only 305 and 398 per square 
mile according to the census of 1901. Grain rents prevail, 
with' the usual result of inferior cultivation. "When the 
population fills up, and the introduction of cash rents leads 
to more close and careful cultivation, more wells will 
doubtless bo made, but only in certain portions of tho 
district. The northern half of Kheri is a low-lying tract 
of tarai, intersected by rivers and flooded in the rains. 
Here wells are not required. In the southern half, of which 
about 20 per cent, is irrigated, more wells might be made 
with advantage ; hut the average rainfall t46 inches) is 
the highest in Oudh, and in ordinary years good crops can 
be grown without artificial irrigation. 

Similarly in Bahraich a very large portion of the area is 
alluvial land along the Gogra and the Eapti, which is 
naturally moist or tarai. The only part of the district in 
which wells could be made with advantage is the central 
upland plateau. But the district is favourably situated both 
for the autumn and winter rains, and there is little danger 
of drought. It has never suS'ered from famine, and even 
in the upland tract irrigation is rarely required. In one 
large estate, that of the Maharaja of Kapurthala, a number 
of expensive wells have been constructedlby the proprietor, 
but they have hitherto been little used. 

In Gonda, again, there is a large alluvial tract in the 
south, and tarai under tho hills on the north. The central 
plateau is the only portion of the district where wells are 
necessary. It is at present insufiicieutly supplied. Tiio 
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cipMifitvo •wollfl co^l from Hb. 100 lo I!s. COO ncconlinff to 
tlicir Fire tmd the depth to voter. In Sulinnpnr COO well!i, 
vhich vero conRtrnclcd from ndvmicfs given in tlio lime of 
dronpliti coil on nn overnge IIb. 180. In (rods like Roe 
Borclii vhoro the depth to voter in greoler, the nvernga 
cost moy he pnt nt from lin. 200 to 1 !b. 250. 

These veils lost indefinUely, Some of those in rnrinh* 
peril ere in full vorlcing order efter CO or 70 ye.srs. 

(6) When the voter is neer the nurfnee it is reif-ed by 
the dhtrhttl, n lever veighted vilh esvlh iil one end, nnd 
villi on enrlhon pot el the other. Loss commonly hy the 
chai'X‘}ii,a vheel over svhich Itvo pots ere filtinL*. Ijotli the 
dhtrltil nnd cJiirrkdit ore vorked liy ninnnel lehonr. When 
the veils nro deeper the voter is rnised by leiither Imekctn 
(pur) nsnnlly vorked hy hiilloeks, hiil in .'’ilaptir nnd 
I'inrdoi innnual lobonr is often employed instend. 

(G) Jlr. llonse, the Scllleinenl Ofiieer of ryrnbadt notes 
thnt Iho irrignting cnpocitv of n mn'otiiy veil in the 
district is goncrolly, he considered, nhout 10 nert-s. This 
cstlmnto is potbnps n little high. F«r nn ordinary veil 
I slimild pill the irrigohlc nren ni 8 or 0 ncre’. 

(7) I enn only give stnlislics for two districts, Rao 
Bareli and Pnrlnhgnrli, vhich nro, however, those ivhcr.o veil 
irrigation is most general. In the seUlement year in 
caeh of these districts the average irrigated nren jier veil 
vns a little over 0 acres. This includes the irrignlton from 
earthen veils, hut, on the other hand, many of the tnnsonry 
veils in theso districts ate largo nnd verk sever.il rrins. 
The average in most other districts is probably not to high. 
It may ho put nt G acres. 

Q. 85. I can give no rcliahlo edimato of the extent 
to vhich the value of the produce is incrcafcd hy veil 
irrigation ; hnt in years of scanty rainfall the honcfil is 
very great, nnd in years of drouglil the crop could not be 
grovn vithout irrigation. 

Q. SO. I can give no reliable cslimnte under (1). As 
regards (2) the irrigation vould bo the saving of the crop. 

Q- 37. For the rcaeons explained in the answer to ones* 
tion 23 the increase in rent or enhancement in revenno 
duo to irrigation cannot ho stated vith cxaclitudo. The 
introdnetion of irrigation no doubt gcnemlly produces a rise 
in rent, hut not immediately or invariably. The iucrcaio 


la On the irrigahlo area commanded hy tho veil, not merely 
on tho area indgnled during tho year, 

Q, 38. Tlicrc aro occasional fatlnrea ; hut I think Hint, 
on Urn vholc, the people aro very fairly siieccssfnl in tlioir 
veil sinking, 1 hclicvo-that tho Agrioulliiral Department 
does offer assistauco in the use of boring tools, iind that it 
has been madn nro of in estates under tho managcmcnl of 
Court of Wards, nnd found successful. 

Q, 80. I am not in favour of the conslruoHoii of wells 
hy (jovernment in land vhleli is private property. In tho 
first place, ns has been sliovn in the answer to qncstion 3, 
tho people have shown no havkwnrdnrss in extending well 
irrigation, so thnt Govcrnincnl interference is not required ; 
nnd, secondly, rvells made hy Government ogeney nrc likely 
lo ho more expensive nnd less euilnhle thim those made hy 
landowners or tenants for their own fiehlr. Tho large 
landowners, as experience has shown, nro perfectly able 
nnd villiiig to improve tlicir properly hy constmoting veil? ; 
while in (ho smaller jiropcrtics pr.icticnl difiicultics would 
arise, if the Government ntlcmplcd to make vcdls, on 
account of tho complexity of the tenures. I regard the 
scheme as unnecessary and iropracticnhlo in Ondli, 

•to. Q. Tempornry earthen wells aro very commonly nsed ; 
nnd there is no district in Oiidh, nnd few portions of 
districts exf opt the sandy belts, wliero they are not practi- 
cable. Tens of Ihoiisnnds of them were dog in the autumn 
of 16PC after the failure of tiie rnin.s, nnd the spring crops 
vero thus secured. As nn example of what generally 
occurred, I quote the following from tho FClUcment report 
for Bara L'nnki : — 

"During the autumn of 18PC no less than 20,000 
cnitheii veils were dug hy tenants, cither from their own 
resources or hv aid ef libcr.al loans from tlnvcrnment and 
tlio Court of Wards. _ At a conseqnence the nonnal wheat 
area was sown and irrigated and the dislrict svas saved, ns 
a whole, from very sovcio distress ; and a bumper crop, tlic 
best for 17 ycaw, v.is tho reward for tho peasants’ strenu* 
ous exertions.’’ 

To encourage constmclion in a year of scanty rainfall, 
all that has to be done is to follow the measures tliat wore 
Fucccs.sful in ISPO. Theso_ were ndrice nnd persuasion by 
the ^strict authorities nnd liberal distribution of tahavi. 


Mr. E. A. 
Molony. 


Mn. E, A. MoLomr, Collector of Ghnxipur, 
(AUahahad, 2Snd I^ovcmlcr 1902.) 


(Ecvltes fo printed questions.) 


Question 1.— My nn.svcrs refer to the Aligarh district. 
I was Collector of Aligarh for three years from March 1897 
to March 1900. 

Question 2.— I have no records to refer to nnd c.annot 
say. 

Question 3, — There are ho obstacles to tbc extension of 
iirigation from — 

(1) sparslly of population ; 

(2) fowncss of suitable cattle j 
(S) insufficiency of mannro j 

(4) unsuitability of soil. 

(5) Tho canal officers can say whether tho Ganges 

Canal has sufficient water for tho extension of 
irrigation. I fancy it has if water is econo- 
mized. 

(6) I do not think lack of private capit.al prevents tho 

extension of irrigation for three reasons — 

(a) there is no scope for private canals in tho 
district; 

(i) as to tanks, tho digging of tho tanks is too 
expensivo to ho financially remunerative ; 

(c) ns to wells, I do not think that want of 
capital is the reason for their non-construc- 


tion. Zamindars who do not go in for 
well-sinking manage to find money for 
their extravagances or for bnying villages, 
so it is clear that want of capital is not tho 
chief resBon for fnilnro to bnild wells, 
though it may deter a few. 

As to tho lack of funds for tho more expensive 
cultivation of irrigafed crops, I have never 
heard it oven hinted nt as the reason why 
wells are not built. 

(7) The fear of enhanced revenue assessment is 
undoubtedly one of tho causes which 
prevents wells being made. The people 
do not know the orders of Government 
about tho non-liability to assessment of 
revenno of the increased rental gained by 
iiTigntion improvements. When I was 
Assistant Settlement Officer at Lucknow, 
no one over pointed out now wells until I 
began to make inquiries, and the people 
]c.aTnt by experience that I would assess 
lightly on land irrigated by new wells. 
Then they began to come forward, which 
shows clearly thnt they had not expected 
pob treatment. Even now I believe the 
intentions of Government are not widely 
known. Tho Committee might' inquire 
how many applications have been made 
under Board’s Cironlar I-B. I fanoy they 
will bo fonnd ridicnlnnsly few. 
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executed on it ns secuvity for a loan under llio 
Land Improvement Act, ho may apply to the 
Collector or Assistant Collector. 

II. ~Tho Cojioctor or Assistant Collector shnll issue 

a notice on the landholder. 

III. — Tho landholder may object (1) on the ground 

that ho is prepared to execute himself tho same 
or an equally useful improvement for the bene- 
fit of his tenant j (2) that tho proposed improve- 
ment is useless or unsuitable for the holding or 
inoonsistent with the purpose for which the land 
was lot. • 

IV. — If tho objection is on tho second ground, tho 
Conrt shall decide whether the proposed improve- 
ment is proper, and, if it is, sh.all allow tho 
tenant to give tho holding as security. 

V. — If the objection is on the first ground, the Court 

shnll, if it thinks that the landholder’s offer to 
make tho improvement is genuine, give him a 
reason able time in which to make the improve- 
ment ; and if it thinks that tho offer is not 
genuine, tho Court shall pass an order author- 
izing tho tenant to pledge his holding as security 
for tho advance. 

VI. — If the landholder fails to make tho improvement 

within the time allowed, or any further time 
that tho Conrt may allow, the Court shall pass 
an order anthorizing the tenant to pledge his 
holding as seourity for tho advance, and may 
give reasonable damages to tho tenant from tho 
landholder. 

VII. — If the landholder raises no objection to the 

tenant’s application, the Conrt shall pass an 
order authorizing the tenant to pledge his hold- 
ing as security for the advance. 

■VIII.— “When a tenant has taken an advance under the 
Land Improvement Act after having obtained 
an order under section IV, V, VI or VII, and 
has given his holding ns security for the repay- 
ment of the loan, if ho makes default jn repay- 
ment of any inslalmont, or it ho is ejected 
under the Bent Act, or if ho dies without heirs 
or disappears, it shall bo lawful for the Collector 
to sell his holding, and tho purohassr shall havo 
the same title and rights as tho tenant whose 
holding has been sold. 

Question 6. — Tho extension of irrigation docs not tend 
to injure the remaining cultivation by drawing away its 
cultivators. 

B.— Canals of ooniincoub flow. 

Questions 7, 8, 9, and 10.— I do not feel qualified to 
answer these questions. 

Question 11.— The result of ;draining land whore there 
is a salt efflorescence is to remove the efflorescence. I 
noticed a very marked case of this. ‘When I was in camp at 
Khair in 1886 or 1887, tho land to the north-west of the 
camping ground was covered with at least two inches of reh 
as white as snow. Shortly afterwards the Karon Naddi 
drainage was cairicd out, and when I returned to the dis- 
trict in 1897 tho reh had quite disappeared and the land 
seemed to me as if it had become cultivable. 


jrngntion is UDuecoss.riy. The water is lifted out of the 
jhils by leather buckets of the shape of largo dust pans with 
four cords worked by two men, one on each side. The only 
expense is tho ].ahour of lifting which falls on the cultivator. 

The constrnction of artifical tanks is not required as the 
extension of irrigation can he better soonred by the oonsttuo- 
tion of wells. 

E.— Wells. 

Question 34.— (1) It is moslimportant lodismiss at once 
tho idea that a well is simply a hole sunk in the ground till 
water is reached, and that rn some places there is water and 
in some no water. There is water everywhere, but in some 
places it is not attainable in sufficient quantities for irriga- 
tion. Tho question to ask is not is there water, but is there 
a snota or tawa, or by whatever other name the all import- 
ant combination of clay or Icankar and sand is locally known. 
This stratum of clay or Jeankar overlying watet.'hearing 
sand is necessary to form a roof to the collecting cavity in 
the sand which is essential if a largo discharge of water is 
required, as otherwise sand is drawn into the well and the 
foundation is undermined. The subject is treated of in 
Agricultural Bnllolin No. 12 aod it cannot be profitably 
condensed further. Every spring well must he taken down 
to the niofa, nnd consequently the depth of the water level 
from the surface is not necessarily any ciilerion of tho 
depth of the well. As has been shown in the bulletin, a 
rise or fall of five feet may malre a difference of 20 or 30 
feet in tho depth of the well ; therefore it is very difficult to 
say what is tho averago depth of permanent wells. The 
depth of the percolation level from the surface varies from 
about 10 feet near the main Ganges Canal to about 65 feet 
in parts of pargana Mnrsan, and the wells must of course be 
still deeper. There are a few pakka wells in pargana 
Mursan, the cylinders of which are 75 feet long. 

(2) It is of great importance to hear in mind that per- 
colation wells are practically non-existent in the district, 

A percolation well would with difficulty irrigate an acre of 
crop each season. 

Eakka Wells arc not liablo to fail in years of drought, 
ns no one makes a pakka well unless he knows that the 
mota is sufficiently submerged to give sufficient allowance 
for a fall in the water level in a year of drought. If this is 
not the case, it is quite effective and much more economical , 
and easy to make a kachcha well. In the south-west part of 
tho district many pakka wells have become permanently 
useless owing to a gradual change in the water level. I re- 
ported the matter, and the Mat Branch of the Ganges Canal 
is, I believe, to be carried out to sot matters right. 

Saline tvells . — There ore certain wells in tho dislriot 
which are always salt, but which get ealter in a year of 
drought. The amount of salinity varies from a hardly 
noticeable hrackishness to such a degree of salinity that 
neither man nor beast can touch it. "Whenever the salinity 
of tho water is considerable it is_ useless for germination 
purposes ; seed sown on ground irrigated with it will not 
germinate ; but after the seed has once germinated the salt 
water is very good for the crop. 

(3) Tho average cost of construction of pakka wells 
varies from Es. 60 to about Its. 1,000 or Es. 1,200 accord- 
ing to locality. The averago cost of kachcha wells varies 
from about Ki 4 to Es. 60. The difference in the case of 
kachcha wells is chiefly due to the cost of the wooden lining 
(garoli) that has to be sunk when wet sand overlies tho 
OTo/a,- the actual cost of digging is nearly always incon- 
siderable. 


C.— Canals of inteemittent flow. 

Questions 13 to 22.— There are no canals of intermittent 
flow in the district of Aligarh. 

E.— Tanks, 

Questions 23 to 33.— There are practically no artificial 
tanks in the district, but the natural /hils are much used 
for irrigation. They get filled up in the rains ; no one 
ever looks after them or dredges them ; no one charges water 
rate for the use of tho water, hat the zamindar of eoarae 
gets higher rent for fields which can be irrigated. Some 
jhils never dry up even in dry years ; in o|her3 Uie water 
is always used up except in years of excessive rain. Large 
fhils irrigate a large area and small ones a few fields only. 
When tho water in a fhil lasts for the final watering well 


(4) The average duration of kachcha wells varies very 
much ; sometimes a well falls in before it is even finished 
or only lasts a few weeks. In other cases a well lasts a 
lifetime. I have seen i-acfic/id wells working, said to have 
been 40 or 60 years old. Where the earth is firm kachcha 
wells will last for a long time. 

(5) Water is raised by a leathern bucket worked by two 
pairs of bullocks on the kill syetem. 

(6) nnd (7) I can’t say without statistics. 

Questions 35, 36, and 37.-I cannot answer these 
questions. 

Question 38.— (1) As explained in the reply to para- 
grajjh 34, there is water everywhere sufficient for domestic 
purposes, but its availability for the purposes of irrigation 
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depends on tbo pvcsonco of a viota* I have given soino pro* 
posals in tlio answer to question 6. Tho cliiof thing that 
the people require is that Government should have a survey 
of tho fHofq made, and that in cases of douht its existence 
should bo verified by means of trial borings. 

(3) Difficulties arc encountered in tbo actual oonstntc* 
tien of wells, hut native professional well-sinhors understand 
prnotic.al well-sinking far bettor than most British engineers, 
and need no help except in tho provision of efficiont sand 
dredgers. I would suggest that a Bull's patent dredgor 
should bo put in caoli tahsil for hire at tlio rate of Ito. 1 per 
mensem. Those dredgers are much more offioiont thau tho 
native //(Ow. 

Tho tube well apparatus of tho Director of Land Beoords 
can ho lent to any one who applies for it. I have utilized 
it with groat advantage in Court of "Wards’ villages, and 
Aliinad Said Khan of Nab in tbo Atrauli tahsil also applied 
for tho services of tbo tube well-.sinhers,' but 1 don't know 
whether ho over actually utilized them. 

Queslioii 80. — I am not in favour of tho construction by 
Govcrnniont of wells in privalo property. This has been 
tried once before — x'ide tho papers relating to tho construc- 
tion of “ wells " published a good many years ago by the 
Department of Land Eocords and Agriculture, and ended 
in failure. 

In tho first place, most engineers do not underst.and the 
oonditions necessary for success. Tho wells sunl; by tho 
Public Works Department aro generally for drinking pur- 
poses only and present no difficulties. Irrigation wells aro 
on quite a dilloront footing. 

In Ibo second jdace, tho Public Works Dcjtartmcnl rales 
arc extremely high ; and, if tho salary of the supervising 
staff is charged to the work, I am almost certain that the 
work will cost two or throe times ns much ns the zamindars 
would pay for the same kind of work. 

In tbo third place, it Government pays tho cost and 
charges a water rate, endless dissatisfaction will bo caused, 
because— 

(1) tho rale will bo much heavier than would liavo 
been necessary bad the zamindnr done tbo 
work •, 

(3) tbo collection of tbo rate would mean constant 

meddling by tho subordinate stall' and tbo 
noccssUy for bribing ; 

('!) it would in some cases bo very difficult to say 
wliolbcr « Cold was irrigated from a zamin- 
dar's or a Government woU ; 

(4) the cost of repairs of thousands of wolls scattered 

all over tho country would bo very great and 
the supervision necessarily most perfunctory. 

Question 40.— A very largo part of tho well irrigation is 
from hachcha wells. Some kachcha wolls are nnylliiiig but 
temporai-y, but others of course last only a very short 
time. 

Tho next question — " liow far are they a protection 
against drought'' — is very amhigiious. If it ine.ans “in 
years of drought, can a tract ordinarily wilhont irrigation 
he irrigated by means of kaclicha wolls, " tbo answer is only 
in a very few and rare cases. If it mca>i« " in a tract 
(irdiniirily irrigated by kachelia wcIIb, docs tlio w.itor fail in 
a year of drought, ’’ tlio answer is only in a few rni o cases. 
'Tlio fact is that tbo failure of one monsoon iimltcs. very 
little dilTcronce in tho sub-soil water level. Out of an 
average of 30 inches of rain, supposing that 2 inches aro 
evaporated, that IS inches flows off, and that 1 inolj is 
f. limed into hydro-carbons, then only 14 inobes soak into 
tlio subsoil. If you put 14 inebes of water into a long 
glass cylinder and then pour in sand till tbo top of the sand 
and water coincide, yon will got the depth of dry sand that 
will absorb 14 inebes of water. It will probably not exceed 
3 feet. It follows that a total failure of tbo rains in one 
year will only lower the subsoil water level about 0 feel 
(m-iking no allowance for tbo supplies required for w-olls). 

Tliis amount of fall in tbo water level will only nCoot ii 
very small propoi-tion of tho kachcha wells, i.e., wells in 
those localities whore tho conditions are sucli that («) wolls 
can only just be made, or (l>) wolls can just not ho made. 
For instance, take a tract in which tho t;iota is onl;y' sub- 
merged 9 feet, a reduction of 3 foot would very sorionsly 
affect the discharge of kachcha wells in such ntrnot. Again, 
take a locality in which tho moia is covered by 1 C foot of 
saturated sand ; in such a locality kachcha wolls would bo 
practically impossiblo ; but if tbo depth of saturated sand 


was redneed to 13 feet, it is probable that wells might be 
successfully sunk. 

It may, in fact, be enunciated that anv change in the 
water level, whether a rise or a fall, will make kachcha wells 
possthlo in certain loc.ilitics where they -were not possible 
before and will make them impossible in certain localities 
wbero they woro before possible. 

With rcforonco to the question how I would propose to 
onconrogo their constrnction in a year of scanty rainfall, the 
answer is that in such seasons the cultivators know that it 
IS ns necessary to dig wells ns to plough and sow the land ; 
they also Jenow Jiow to do it. 

Tbo only question for decision is— have they the means 
both to dig and to plough and to sow. If not, they should 
get takai'i. If w-hnt 1 have before suggested is carried out, 
most of the dat.a will bo known. The cost of a well in each 
village will ho known ; tho cost of seed per ligha and the 
area of_ each tenant’s holding will also bo known ; and the 
only tiling that will not be known is how much of the total 
estimated cipondltnro each tenant can provide and Low 
much should hr lent him. This will bavo to bo guessed 
bi' tho distributing ofllcer. 

Question 41. — I bavo now answered all the questions 
put domi, but I would crave permission to make a few 
remarks on Ibc proper relations between well and canal 
irrigaliou. 

Canal water is precious and requires to bo economized, 
ns tlioro aro many tracts that require it very badly, and for 
which water is not at present available. 

In my answer to miesf ion 40 I bavo stated that any 
ebango in tbo water level will make kachcha wells possible 
in ecriain localities wliero tlioy were not possible before, and 
will make them impossiblo in certain localities where they 
were boforo possible. 

Government and its- ofllccrs bavo hc.ird a great de.al 
about tbo introduction of canals having caused kachcha 
wolls over largo tracts to collapse, but tliey bavo not lu'.ard 
anj-thing about tlio nrca.s wbero tbo introduction of can.tl 
irrigation lias made possible tlio constniction of kachcha 
wells, for tlio very good reason that tho jicoplo won’t use 
well irrigation or ovon admit that kachcha wells nro'possible 
when canal in-igation is so cheap. 

JIy suggestion is that a complete survey of the inota 
should bo made all over tho Ganges-Jumna Doab and the 
tracts classified somehow us follows 

(n) Cimiil in-ignted villages in which kachcha wells 
aro impossible, and in whicli tlio^- would remain imjxissihlo 
ivith any possible reductions of Iho subsoil u-atcr level. 

(6) * Canal ii-rigatcd villages in wWob kachcha wells aro 
’"’l'''^'®'d'lP, but in Wliicli they would bo 
• See note lo (e). i-cndovcd possible by niiracticahle reduc- 
tion of tlio subsoil water lovcl. 

(c) Canal irrigiitcd vilhiges in Wliidi kachcha wells ava 
possible, and in which they would remain possible after the 
reduction of tho subsoil water lovcl caused by a withdrawal 
of c.anal ii-rigatioii.t 

((/) Canal irrigated villages in which kachcha wolls mv 
jiossiblc, hut in which they would not remain possible nfUu- 
Iho reduction of tho Kubsoll level caused by withdrawal of 
canal in-igation. i 

(e) Other villages in wliioli kachcfia wells are impossible, 
and in which they would rouim'ii impossiblo with any 
pniclicablc raising of tho sub soil water level. 

(/) Other villagOB in which kachcha Wells are im- 
possiblo, but ill wbicb they avould bo mado possible by a 
pinclicablo iniaing of tho aubiioll water level. 

(g) Olhor villages in wliioh I-m’/ic/m wells lu'o ptvsihh', 
and in which they would ronmiii jiossihlo after tho rhsc in 
tho subsoil water level caused by onnal in-igation. 

(ft) Olbcv villages in wbicb kachcha wells ave possible, 
but in wbioli they would not romaiu pessiblo after the rise 
in tho subsoil water level caused by canal irrigation. 

It is oleav that canal irrigation must ho maintaim’d in 
villages in classos (d) and but that it luiglil bo wise to 
witlidraw it from villages in olasse.s (h) and (e). 

It is akso oloiir that ciiiinl irrigation is indlealod in 
vUlagoa in olass (c) ami porliaps pnftial oaiml iniitation in 
vlllugCB in «la8.s (/), and that canal irrigation is not required 
in vulagoa in classes (g) and (h). 


jfr. :e. a. 


t NoTz-ClnsscB (J) anil (rf) ironld proknWy bo TCryimnll. 


Ifr. JE. A. 
Molony. 
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executed on it as security for a loan under the 
Land Improvement Act, he may apply to the 
Collector or Assistant Collector. 

II. — The Collector or Assistant Collector shall issue 

a notice on the landholder. 

III. — The landholder may object (1) on the ground 

that he is prepared to execute himself the same 
or an equally useful improvement for the bene* 
fit of his tenant ; (2) that the proposed improve- 
ment is useless or unsuitable for the holding or 
inoonsislent rvith the purpose for ■which the land 
was let. - 

IV. — If the objection is on the second ground, the 
Court shall decide whether the proposed improve- 
ment is proper, and, if it is, shall allow the 
tenant to give the holding as eeourity. 

V. — If the objection is on the first ground, the Court 

shall, if it thinks that the landholder's offer to 
make the improvement is genuine, give him a 
reasonable time in which to make the improve- 
ment ; and if it thinks that the offer is not 
genuine, the Court shall pass an order author- 
izing the tenant to pledge his holding asseonrity 
for the advance. 

VI. — If the landholder fails to make the improvement 

within the time allowed, or any further time 
that the Court may allow, the Court shall pass 
an order authorizing the tenant to pledge his 
holding as security for the advance, and may 
give reasonable damages to the tenant from the 
landholder. 

VII. — If the landholder raises no objection to the 

tenant's application, the Court shall pass an 
order authorizing the tenant to pledge his hold- 
ing as security for the advance. 

VIII.— "When a tenant has taken an advance under the 
Land Improvement Act after having obtained 
an order under section IV, V, VI or VII, and 
has given his holding as security for the repay- 
ment of the loan, if ho makes default in repay- 
ment of any instalment, or if ho is ejected 
under the Eont Act, or if he dies without heirs 
or disappears, it shall he lawful for the Collector 
to sell his holding, and the purchaser shall have 
the ^me title and rights as the tenant whose 
holding has been sold. 

Question 6. — The extension of Irrigation docs not tend 
to injure the remaining cultivation by drawing away its 
cultivators. 

B. — Cahais or oomintous flow. 

Questions 7, 8, 9, and 10. — I do not fool qualified to 
answer these questions. 

Question 11. — The result of [draining land whore there 
is a salt efflorescence is to remove the efflorescence. I 
noticed a very marked case of this. "When I was in camp at 
Khair in 1886 or 1887, the land to the north-west of the 
camping ground was covered with at least two inches of reh 
as white as snow. Shortly afterwards the Karon Naddi 
drainage was carried out, and when I returned to the dis- 
f riot in 1897 the reit had quite disappeared and the land 
seemed to me as if it had become cultivable. 

C. — Cabals or intebmiiteht elo'w. 

Questions 18 fo 22. — There are no canals of iutormittent 
flow in the district of Aligarh. 

D.— Takes. 

Questions 23 to 33. — There are practically no artificial 
ianlis in the district, hut the natural yhils are much used 
for irrigation. They get Hied up in the rains ; no one 
ever looks after them or dredges them ; no one charges water 
rate for the use of the water, hat the zamindar of course 
gets higher rent for fields which can ho irrigated. Some 
jMls never dry up oven in dry years ; in others tlio water 
is always used up except in years of excessive rain. Largo 
77it7r irrig.'ite a largo area ana small ones a few fields only. 
■When the water iu a jMl lasts for the final watering well 


irrigation is unnecessary. The water is lifted out of the 
jhils by leather buckets of the shape of large dust pans with 
four cords worked by two men, one on each side. The only 
expense is the labour of lifting which falls on the cultivator. 

The construction of artifical tanks is not required as the 
extension of irrigation can be better secured by the oonstruo- 
tion of wells. 

E.— ’Wells. 

Question 34. — (1) It is most important todismiss at once 
the idea that a well is simply a hole sunk in the ground till 
water is reached, and that m some places there is water and 
in some no water. There is water everywhere, bnt in some 
places it is not attainable in sulfioient quantities for irriga- 
tion. The question to ask is not is there water, but is there 
a mota or iatca, or by whatever other name the all import- 
ant combination of clay or kanhar and sand is locally known. 
This stratum of clay or hanhar overlying watct.^earing 
sand is necessary to form a roof to the collecting cavity in 
the sand which is essential if a large discharge of water is 
required, as otherwise sand is drawn info the well and the 
foundation is nndermined. The subject is treated of in 
Agricultural Bulletin No. 12 and it cannot be profitably 
condensed further. Every spring well must he taken down 
to the mota, and consequently the depth of the water level 
from the surface is not necessarily any criterion of the 
depth of the well. As has been sho'wn in the bulletin, a 
rise or fall of five feet may make a difference of 20 or 30 
feet in the depth of the well ; therefore it is very difficult to 
say what is the average depth of permanent wells. The 
depth of the percolation level from the surface varies from 
about 10 feet near the main Ganges Canal to about 65 feet 
in parts of pargana Alnrsan, and the wells must of coarse be 
still deeper. There are a few pahka wells in pargana 
Mursan, the cylinders of which are 76 feet long. 

(2) It is of great importance to hear in mind that jier- 
colation wells are practically non-existent in the district. 
A percolation well would with difficulty irrigate an acre of 
crop each season. 

Fakka wells are not liablo fo fail in years of drought, 
as no oue makes a pakka well unless he knows that the 
mota is sufficiently submerged to give sufficient allowance 
for a fall in the water level in a year of drought. If this is 
not the case, it is quite effective and much more economical 
and easy to make a kackcha well. In the south-west part of 
the district many pakka wells have become permanently 
useless owing to a gradual change in the water level. 1 re- 
ported the matter, and the Mat Branch of the Ganges Cana) 
is, I believe, to be carried out to set matters right. 

Saline wells . — There are certain wells in the district 
which are always salt, but which get salter in a year of 
drought. The amount of ealinity varies from a hardly 
noticeable braokishness to such a degree of salinity that 
neither man nor beast can touch it. "IVhenever the salinity 
of the water is considerable it is useless for germination 
purposes ; seed sown on ground irrigated with it will not 
germinate ; hut after the seed has once germinated the salt 
water is very good for the crop, 

(3) The average cost of construction of pakka wells 
varies from Es. 80 to about Es. 1,000 or Ea. 1,200 accord- 
ing to locality. The average cost of kackclia wells varies 
from about Ks. 4 to Ks. 60. The difference iu the case of 
kachcJia wells is ohiolly due to tho cost of the wooden lining 
{garoli) that Las to be sunk when wet sand overlies the 
mota ; the actual cost of digging is nearly always incon- 
siderable. 

(4) Tho average duration of kackclia wells varies very 
much ; sometimes a well falls in before it is oven finished 
or only- lasts a few weeks. In other cases a well lasts a 
lifetime. I have seen kackclia wells working, said to have 
been 40 or 60 years old. Where the earth is firm kackclia 
wells will last for a long time. 

(5) Water is raised by a leathern bucket worked by t-wo 
pairs of bnllooks on the kili system. 

(6) and (7) I can't say without statistics. 

Questions 35, 36, and 37.— I cannot answer these 
qnestious. 

Question 38. — (1) As explained in tho reply to para- 
graph 34, there is water everywhere sufficient for domestic 
l)urposcs, hnt its availability for the purposes of irrigation 
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depends on the presence of a mota. I have given some pro- 
posals in the answer to question 6. The chief thing that 
the people require is that Government should have a survey 
of the mota made, and that in oases of doubt its axistence 
should he verified by means of trial borings. 

(2) Difficulties are encountered in the actual oonstruc- 
tien of wells, hut native professional well-sinters niideretand 
pi-actical well-sinting far heller than most British engineers, 
and need no help except in the provision of efficient sand 
dredgers. I would suggest that a Bull’s patent dredger 
should bo put in each tabsil for hire at the rate of Re. 1 per 
mensem. These dredgers are.mnch more efficient than the 
native y/iur/r. 


was reduced to 13 feet, it is probable that wells might bo 
successfully sunk. 

It may, in fact, be enunciated that any change in the 
water level, whether a rise or a fall, will make hachcha wells 
possible in certain localities whore they were not possible 
before and will make them impossible in certain localities 
where they were before possible. 

With reference to the question how I would propose to 
encourage their construction in a year of scanty rainfall, fdio 
answer is that in such seasons the cultivators know that it 
18 as necessary to dig wells as to plough and sow the land ; 
they also know how to do it. 


The tube well apparatus of the Director of Land Records 
can be lent to any one who applies for it. I have utilized 
it with great advantage in Court of Wards’ villages, and 
Ahmad Said Khan of Nah in the Atiauli tahsil also applied 
for the services of the tube well-sinkers,' but I don’t know 
whether he ever actually utilized them. 


Qtcesiion 39. — I am not in favour of the construction by 
Government of wells in private propertj'. Tliis has been 
tried once before — vide the papers relating to the construc- 
tion of “ wells ” published a good many years ago by the 
Department of Land Records and Agriculture, and ended 
in failure. 


In the third place, if Government pays the cost and 
charges a water rate, endless dissatisfaction will be caused, 
because — 


The next question—" how far are they _a protechon 
against drought"— is very ambiguous. If it means m 
rears of drought, can a tract ordmanly without irrigation 
Iw irric-ated by means of Jcachcha wells, ’ the answer js only 
iaaveo- few and rare cases. If it means “in a tract 
irlinarily irrigated by hacJicJia wells, does the water fail m 
a rear of droniht, ” the answer is only in a few 
’lie fact is that the failure 

little difference in the snb-soil water '.n inches are 
aveia<.e of SO inches of rain, ^ 

er-tTvml-Ad fhst 13 inctes fioTvs oS, that 1 inch is 

/ This amount of ^U,.. wells in 

’.Is 


^ pr^^on of tk^ snch that (n) 

tirjse localities where tne cuauii.- ^^ ____ , 


^ taS in wMrh the mota h only suh- 

.... irstance, takeat^c^ ^o.fpr^ rrmiM verv senoasir 

'yrged 9 feet, /-cStoia wells in snch a bhet- igain, 

a-«t the d^h^SS is covered by 16 feet c. 

te a lc-:ahty wells 

te. if the depth ox eatnrateas^ 


Tlio only question for decision is— hove they the means 
both to dig and to plough and to sow. If not, they should 
get talcavi. If what I have before suggested is carried out, 
most of the data will bo known. I'ho cost of a well in each 
village will be known j the cost of seed per ligha and the 
area of_ cacli tenant's holding will also bo known ; and tlio 
only thing that will not be known is how much of the iolal 
estimated exponditaro each tenant can provide and liow 
much should hi lent him. This will Lavo to bo guessed 
by the distributing officer. 


In the first place, most engineers do not understand the 
conditions necessavy for success. The wells sunk by the 
Public IVorks Department are generally for drinking pur- 
poses only and present no difficulties. Irrigation wells are 
on quite a diSerent footing. 


QuesUon 41. — I have now answered all the questions 
put down, but I would crave permission to make a few 
remarks on the proper relations hotwoon well and canal 
irrigation. 


Canal water is precious and requires to ho economized, 
as there are many tracts that require it very badly, and for 
which water is not at present available. 


In the second place, the Public "Works Department rates 
are extremely high ; and, if the salary of the supervising 
staff is charged to the work, I am almost certain that the 
work will cost two or three times as much as the zamindars 
would pay for the same kind of work. 


In my answer to question 40 I have stated that any 
change in the water level will make kachclia wells possible 
in certain localities where they were not possible before, and 
will make them impossible in certain localities whore they 
were before possible. 


(1) fbe rate will be much beavier than wonM have 

been necessary had the zamindar done the 
work; 

(2) the collection of the rate would mean constant 

meddling by the subordinate staff and the 
necessity for bribing ; 

(3) it would in some cases be very difficult to say 

whether a field was irrigated from a zairin- 
dar’s or a Government weil ; 

(4) the cost of rep.airs of thousands of wells scattered 

all over the country would be very great and 
the supervision necessarily most perfunctory. 


Government and its officers have heard a groat deal 
about the introductiou of canals having caused kachcha 
wells over large tracts to collapse, but they have not heard 
anything about the areas where the introduction of canal 
irr/gation has made possible the censtmction oikao?ic!ia 
wells, for the very good reason that the people won't use 
well irrigation or even adnut that kachcha wells are 'possible 
when canal irrigation is so cheap. 


Sly suggestion is that a complete survey of the mola 
should be made all over the Ganges-Jumna Doab and the 
tracts classified somehow as follows : — 


Question 40.— A very large part of the well irrigation is 
from Jcachcha weIJs. Some Jcachcha wel?s are anjtliin^ oa6 
temporary, hut others of course last only a very short 
time. 


(а) Canal nrigated villages in which kachcha wells 
are impossible, and in which they would remain impossible 
with any possible reductions of the subsoil water levek 

(б) * Canal irrigated villages in which kachcha wells are 

impossible, but in which they would he 
• Sec note to (e). rendered possible by a practicable reduc- 

tion of the subsoil water lereL 


(c) Canal irrigated villages in which kachcha wells are 
possible, and in which they would remain possible after the 
reduction of the subsoil water level caused by a withdrawal 
of canal irrigation.f 


{d) Canal irrigated villages in wffich kachcha wells are 
possible, but in winch they would not remain possible after 
the reduction of the suhsoil level caused by withdrawal of 
canal irrigation. 


(e) Other villages in Which kachcha wells arc impossible, 
and in which they would remain impossible with any 
practicable raising _of the sab soil water levek 

(/) Other villages in which kachcha Wells are im- 
possible, hut in which they would he made possille hy a 
practicahle raising of the suteoil water level. 


(g) Other villages in which kachcha wells are possible, 
and in which they would remain possible after the rise in 
the suhsoil water level canred by canal irrigation. 


{h) Other villages in which kachcha wells are possible, 
but in which they would not remain possible after the rise 
in the subsoil water level caused by canal irrigation. 


li is clear that canal irrigatiem must 1/C maintained in 
villages in classes (aj and fd), but that it might Le wise to 
withdraw it from villages in classes (i) and (c). 


It is also clear that canal irrigation is indicated in 
villages in class (c) end perhaps partia! canal irrigation in 
Tiilages in class {/), and that canal irrigation is nct'requirsd 
in rShges in dosses (g) and (h). 


* ‘Scrz—Clssn fi) tni (ij rcuTd jcciiirr ic ’ 


■sfir-K 


Mr. E. A. 
Molony. 
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Mr. E. A. A earcM consideration of tlio wliolo ease would show 
Molony. tlio probaWo result of witlulrnwing canal irrigation from 
_ classes {b) and (c) and giving it to classes (e) and (/). It 
might 00 that the changes likely to bo caused in the sub- 
soil water level would bo found to affect villages in class (4) 
so severely ns to necessitate the extension of canal irrigation 
to them also or the abandonment of the scheme, hut it is 
probablp that the result of such a working plan would be to 
cconomiso canal water where it is not essential and make it 
available for villages that want it very badlj*. 

In any case Government would bo able to make a fore- 
cast of the probable effect of now distributaries and drainage 
cuts, and to see where spare water should be used to fill 
tanks and where it should not ; where more water is required 
and where less. 

Of coimso the owners should have to bo compensated for 
the withdrawal of canal inlgntion, and this should bo done 
on a libcml scale. The necessity of granting compensation 
would ho a guaranteo that tho withdrawal was onl}' made 
for good and sufficient reasons. 

Qucsltoii 42. — I believe that it would bo possible in 
certain localities to raise tho subsoil water level to a 
percoptiblo extent without any very great oxiiendituro. 

Examples aro given in Colonel Clibboni’s report on 
irrigation printed m the “ Palters relating to tho construc- 
tion of wells " referred to in my answer to question 3D, 
showing tho cxlmordmaiy eCcet on tho subsoil water level 
of a local source of supply. 


What I would propose for n tract like parg.ina Mnrsan, 
most of which has sufforod from a very hc.avy fall in the 
subsoil water love], would bo to make tho Karon Nadi, tho 
local course of supply, more efficient. This would be effected 
in two ways : tho first by building a series of low dams to 
Imld up tho water at tho end of the rains ; and, secondly, by 
sinking some kacltcha wells in tho l>od of tho stream till 
they reached tho water bearing sand stratum. Theso wells 
would then be filled with coarse s.and or fine gravel. At the 
top they avonld ho widened out, so that even if a deposit of 
silt formed over tho sand, tho area would bo sufficient to give 
a good supply of water to tho well. 

It is a well known fact (vitJe Encyclop.u’dia) that an arlo- 
sinn well can bp inado to absorb the samo amount of water 
ns it gives out if tho discharge pipe is carried up to double 
the height above ground Icvol to which tho water will 
naturally rise; and if a head of 8 feet inn well will giro 
a very largo discharge (ns it undoubtedly does), there is no 
reason to_ doubt that a head of 40 feet or more as there 
would bo in such a well would give a very large supply to 
tho subsoil. 'This supp!}' would bo continuous ns long as 
there was any water in tho river, and a series of such wells 
would undoubtedly to some extent counteract tho fall in tho 
subsoil water lovcl. 

IVhcroycr there is a canal flowing through a tract in 
which it is advis.ablo to raise tho subsoil water lovcl the 
surplus water should bo utilized to fill tanks instead of 
being sent down eacapos. 


1. Q. (ZV/o President.) — You aro now Collector of 
Glmzipur P — Yes. 

2. Q. Until March 1900 yon woro Collector of Aligarh 
for three years? — Yes. 

3. Q. Ilnvfl you boon at Glmzipur since then P — I 
have boon there for two years. 

4. Q. Then you have experience of both districts? — 
Yes. 

6. Q. You say in reply to question 7 "tho fear of 
enhanced revonuo assessment is undoubtedly ono of the 
causes which prevents wells being made. Tho people do not 
know the orders of Government about tbo non-liability 
to assessment of revonuo, of tho increased rental gained 
by irrigation improvements." Have not tho orders been 
published alt through tbo country by means of tho 
paticaria ? — I don’t know to what extent ttie Board’s circulars 
have perme.ntcd down to the agricultural classes. 

G. Q. Aro these orders recent? — As far ns I know 
they are probably seven years old. Jly reason for saying 
this is that I was Assistant Sottloraent Officer at Luck- 
now for about two years and I wanted to bring down the 
enhancement of revenue ns far as possible ; in fact, those were 
our instructions, and I thought that ono of tho best methods 
of doing so would bo to allow a reduction for now masonry 
wells, and at first I found great difficulty in ascertain- 
ing what tho new masonry wells were, beoauso people did 
not seem to like to say which were the new wells. I tolior’o 
they thought I was soarobing for them to enhance on them, 
whereas after a lime when they began to understand they 
were getting a reduction, then they came forward a bit 
more. 

7. Q. But_ that was how long ago?— About six or 
seven years ago, I should think. 

8. Q. Mr. Ixoberte says tho orders woro out long boforo 
that? — They may have been. 

( The President . ) — It surprises me that they should not 
get to know a thing whioh so fundamentally concerns their 
own interests. 

9. Q. (Sir Thomas jSiy/iaui.)— Your staff would know 
where the new wells were ? — I could find out where they 
were. 

10. Q. They could not conceal that ?— No. 

11. Q. {The President .) — You go on to say — “ The fear 
of enhanced rent does not deter tenants from making wells. 
A non-oocnpancy tenant has not the right to make wells, 
and an occupancy tenant would be able to plead successfully 
the construction of a well in a suit for enhancement." As 
a matter of fact, do tho occupancy tenants make wells ? — 
think a very considerable number of wells are made by 
tenants. 


12. Q. Glmzipur is a permanently settled district; is 
not it ? — Yes. 

13. Q. Wliat is tho arrangement there as regards en- 
hancement for wells P —There are h certain number of fixed 
rate tenants whose rent cannot be altered or onhanoed under 
any circumstances ; tho status of tbo other tenants is tho 
samo ns in other parts of the United Provinces. 

14. Q. Therefore after n certain number of years there 
would bo cnhaneoraontP — It would depend whetbor the 
landlord applied to enhance or not. 

16. Q- As regards tbo landlord, what does bo pay 
suppose ho made any improvomonts.P — Ho would not have 
to pay any extra revenue to Government. 

10. Q. Nothing?— Nothing. 

17. Q. You say—" I would not recommend permanent 
exemption, but the present sysloin so far has had only 
the beginning of a trial.” Was it not in tho settlement of 
SO years ago ?— I have no personal eiperionoo to judge, but 
from tho assessment statements I have seen -in Lucknow, 
whioh I was re-assessing, I never came across a case in 
whioh they seemed to have made allowance for improvements 
of that sort. 

(Mr. Polierts.) —The settlement now expiring was 
made 30 years ago. There was then no way of bring- 
ing the benefit of improvements — wells, which were mostly 
tenants’ wells— down to tho tenant, because the landlord 
took tbo rent and tbo assessment was based on the landlord’s 
rent, modified in the old settlement by the Settlemlent 
Officer’s estimate of what tho rent ought to be. ,/ 

(The President.)— Tbero was never any idea of dimi- 
nishing tho estimates on condition the landlord muile a 
corresponding diminution in bis rent? 

{Mr. Poberts.)— No. j 

18. Q. (2'he President^) — You say in reply to quefstiou 
5 — “Loans under tbo Laud Improvement Act uref, not 
freely taken,’’ and you give three reasons for this, vir.P,. (a) 
over-work, (6) responsibility, and (e) rapacity of subordlinate 
ollioinls. Wo have had very much the samo evidlenco 
all over the country. You goontosay — “Tahsildaisland 
Collectors have too much work as it is, to get througll it 
in a really satisfactory planner.” Are yon, to begin wl ith, 
in Lavonr of pushing on fabani advances and giving tin em 
freely for land improvements, say, for wells?— It senms 
to mo that in an ordinary season you don’t get much in ithe 
way of applications for takavi, but it is when the crops ^re 
very bad and tho people have a difficulty in paying thoXr 
revenue that you get a great rush of applications for to Tan fi, 
which always gives rise to the idea that the desire to_g*t 
takavi is not so much the desire to improve as to get n lit«le 
ready cash. And then again when you give out takavi y®u 
really do not know what a well will cost ,and you haya to 
rely on the kanungo or Tahsildar’s report that a well is resljjly 
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needed ; nnd nil tliese tliinfjs tnl:o np so ranch time nnd lliere 
19 sneli delny nnd lenhnge thnt I don’t hnow nt present Hint 
you renlly vrould do very ranch good by giving takavi. 

19. Q. Would yon ndvoento n npeoinl oflicer being told oft 
to CO nbont witti money in his pocket, nnd to tnko np Iheso 
CiisOB nnd settle them inn more snmmnrj- wny P Do yon 
think thnt would boon iinprovenienlP— I think, if yon hnvo 
one ofilccr to give takavi nnd the other to colleol it, you 
will find thnt n very fnir nraonnt of ialwi will be renlised 
with grent diflion'lty, beennse the Tnbsildnr reports for 
iakavi given through the Tnhsildnr, nnd he is the best 
tnnn to know with wh.nt diflionlty Government dues nre likely 
to be collected. 

20. Q. As n mnlter of foot, do tho Government lo'e very 
ranch in bnd debts from takari f — 1 think they lose veiy- 
little, escopf possibly with fnniino iakavi, of which I hnvo 
hnd no experience. 

21. Q. Do yon think, if certnin difficulties eonld he got 
over, thnt it would be for the good of the country In borrow 
more from the Government for improvements like wells P— 
Yes, I ccrtninly think it would bo n good thing ; only ydu 
want n more or less settled plan of operations, nnd you nlso 
want to know where wells arc required nnd how much they 
nro likely to cost, so thnt when n n.nn npnlies for iakavi 
you could look np his vill.ngo and ray “a well here will cost 
so much, nnd there is a re.M necessity for wells here." nien 
you would save one prcliininnry inqniry nnv wny. You 
wonld s-ay to the npplicnnt " a well in your vilinge is likely 
to cost Its. 250; nnd if yon can furnish the nccess.arv secu- 
rity, I will lend you Its. 250.'' And then you would save 
time too. 

22. Q. (Sir Thotrtat JUgham .) — Is there nny limit for the 
amount given for a well? — For nny psrticnlnr well there is 
no limit. You arc hound by tlic ninonnl nlloltcd to yon. 

23. Q. (jf7.c Prcriifcnf.)— Do yon generally spend ns 
ranch ns yon got nlh.ttcd to you ? — It depends chielly on the 
season. I£iti3nbad6e.ason,yon could generally spend ranch 
more than is allotted to yon, while in a good season yon may 
find difiionlty in spending what you have got. 

2-1. <2- ffnny years do you generally require the 

advances to be repaid for J'a, bid welUF— In Ghazipere sir 
or seven years generally. 

25. Q. Do yon rcmcrahcr what it was in Aligarh P 
About tho B.amo generally ?— I cannot rememhor. 

20. Q. Elsewheio in tho south of Indin they grant 20 
years, nnd tho law allows you to go ns far ns .30 years. Do 
yon think the people would take advnnces more readily if 
Ihoro was a longer lime given to them in avhioh to rep.ay P 
— I should think they probably would, but your security in 
the meantime might nnvc been dotcriorating. 

27. Q. Yes, Government has got to risk n little P — And 
noain in some places wells cost a grc.at deni of money, nnd 
of courso the more you could spread it out, the more liliely 
people ara to borrow. 

28. Q. Do yon fliink then that a little more clnstiolty in 
that respect might be helpfulP — Yes, I think it very likely 
would. 

29. Q, You say, replying to question 6 (<7) — “ Total re- 
mission in case of failure to obtain water would lead to great 
abuses and is to bo deprecated except in voiy oicoptional 
cases.” What ore tho great abuses you refer to? — It 
is exceedingly didicult to say whether you will get water or 
not. If they knew there ,was a ohnnoo of getting it remit- 
ted, they might borrow a large sum for building wells 
with the full intention of spending nbont a quarter of it on 
the pretence of building tbo well nnd pocketing the rest. 

30. Q. Do you think they really would do thnt P —Yes, 

31. Q. (Mr. Miiir-Mackcnztc.) — You could get over 
that by making the advance in instalments ; could you not P 
— ^Yes, to a certain extent, hut it is very diffionlt very often 
to say how much a man has spent ; nnd, ns far ns I can see, it 
is impossible toesHmatoin some oases definitely what a well 
is likely to cost unless you know exactly tho substrata nnd 
tho depth you will have to sink. 

• 32. Q. (The Preettfeni.)— "Wonld yon advocate having 
boring apparatus at the head-quarters of each district to bo 
lent out when required P — You would also have to have a 
trained staff to work this boring apparatus. 
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83. <2- Tlicro in a nmn now nltachod to tho Agrionllnral 
Department for this piirpniie. AVoidd it ho a bettor thing 
to have sovoinl men altnohcd to tho department, say, one in 
each district P — I think, it yon hnd one man inoaoh distriot, 
probably he wonld ho idle a good part of his time. 

3.1, Q. On tiio other hand, if tho thing was really being 
seriously taken up, one man for tho whole of tho United 
Provinces would not ho enough P — No. 

35. <2. (il/'r. PoJe;'/.v.)— Have yon made uso of him P 
—Yes. I had charge of some Court of Wards’ villages in 
Muttin, nnd I hnd up tho departmental tube sinker nnd I 
tested for tlio _ mota nnd I found out tho cxnot depth, 
and tho wells in that place had to go down to 82 feel. It 
was all sand down to 62 feet. 

80. <2- (AD*. ^ruir-Mackcnzic .) — And you built wells 
at that depth P— Yes, a well was built. It was coinplotod 
jnst before 1 left Aligarli or just after ; 1 forget which. 

87. Q. (Thr Presideni.) — It would cost a lot of niomiyp 
— Yes. It would cost Its. 800 at least. 

39. Q. (Mr. Mtiir-Mackcnzic.) — "Will it bo worth tho 
money when yon have got itP — Of courso there is a limit 
when it hcconies loo exponsivo, 

39. Q. {The Pre.fidr;i{.)—J suppose tho water wonld 
rise in it ?— There nre probably 40 feet of water in that well. 

40. Q. You wonld not liavo to halo it up from 82 feetP 
— No ; tho water rises np. Yon often have to t.ako a well so 
low, not on ncennnt of the water level being loo low, but on 
account of getting no foundation. 

41. Q. Tlien, ns regards questions 23 to 38, 1 wonld liko 
to ask yon ; do yon Ibink it would be a good thing for tho 
country if the C.annl Department at slack seasons were to 
fd! iip^7/i/» and tanks P — Yes, hut it depends on tho loMlity. 
In some places tho water level is high and tho country is 
water-logged, nnd there it wonld ho a had thing ; hnt there 
is a pari of Aliprh dislricl in tho south where tho water 
level has been sinking continnnlly for years and whore many 
masonry wells have hccorao absolutely nscloss, nnd tlicro ft 
would be a good thing. 

42. <2- (Sir Thomas nigham!)—V}ha.i was that sup- 
posed to be duo top — I think it is duo to the drainage. 

43. Q. (2V(e PrciWenf.)— To over-drainage P — Yes. 

41-. Q. In your answer you suggest that Bull’s dredger 
wonld he a good thing to have in c.ach Tnksil P— Yes, 

45. Q. Is Bull’s dredger used much in sinking wells P 
— Tho llnlhms Municipality sometime ago s.ank a well in 
the Town Hall compound, nnd one of the lanias in charge 
of it borrowed a Bull's dredger for tho purpose from Aligarli. 
Tlioy cxcavnlo the sand much quicker j tho nativoy/mM is 
a very kachcha arrangomont. 

(Sir Thomas Jltgham.) — It depends on the dop>tb, I 
think thnt the jham is better for a certain depth. 

40. Q. (The Presideni)— In reply to question 41 yon 
discuss tho taking awaj'_ of canal irrigation from people 
who have already had it, and you say "of course tho 
owners would hnvo to ho compensated for tho withdrawal of 
o.annl irrigation, nnd this should bo done on a liberal soalo." 
Do you oonlcmplnto under certain oironmstances that it 
wonld bo oipodient to lake away irrigation from people who 
have once had it ? — I think I have said somewhere that 
until yon know tho relative position of tho mota yon osc- 
not say what effoot the taking away of enmil irrigation 
would have on tho praeticability of wells ; and if you had a 
regular survey made, you micht bo able to say for certain 
that tho water level in certain Iraots might onahle wells to 
ho conveniently sunk nnd deeply. In that case it seems to 
me such a waste of canal water to nse it whore you could 
get a snOlcicnt supply from wells. 

47. Q. "Wo hnvo a problem now before ns in certain 
parts of tho_ Punjab where there was fully developed well 
irrigation which was supersodod by oannl irrigation which 
has been going on for 60 or 60 years P — I should think, 
oven if you had to pay down a good sum in cash compensa- 
tion, it would be a good thing for tho country probably to 
tnko it awoy. 

48. Q. (Mr. Muir-Mackenzie.) — Of course that wonld 
bo a matter es to what oompensation you could give. But 
you also have to seo thnt the other country does not deteriorate 
seriously P — Yes. And you ought to have these things 
surveyed beforehand to soo what effect any change will 
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bring about. In Mcornt tbe Settlomont Officor, Mr. Bnricilt, 
told mo that a largo number of iac/ic7ia wells bad become 
impossible in tracts where (hey had been before possible, 
ou’ing to tbe canal. 


Co. Q. {Mr. Jlajaraina Mt((laliar.)—CoaJd not the 
measurement .and assessment bo left to the paiaari v!bo 
nns to go over the fields in preparing his statistics ? 


49. Q. Wore not these tintts saved by the canal P— Yes. 
No doubt the people thomsolves find the canal irrigation is 
cboanor than the well irrigation. Canal water is almost 
worth its weight in gold, and it seems a pity not to send it 
where it really is absolutely necessary. 

50. Q. {T/ic President^ — Would you syslomatically 
restrict the irrigation o£ a district to 30 or 35 per cent., or 
some figure of that sort P— That is a very difTicnlt question, 

I was looking at the statistics of Qliav.ipnr for the last years'^ 
rahi when there was no hathia, no Christmas rain, and, 
in fact, no rain at ail ; and I found that at least nine- tenths of 
the area in the places where irrigation was possible, except 
on the nllnvial soil, was irrigated ; and I know if there had 
not boon that irrigation, on the nnirrig.atcd land there 
would have been praotic.ally no crop. 


{Mr. But here the canal authorities are 

that P>afwam’ papers and they have to go on 

CO, Q. {The President.)— Do yon find complaints 
raado ngainafc Canal Deputy Magistrates ns being one-sided 
in their judgments ? — No. I think my experience is that 
Canal Deputy Magistrates are generally extremely lenient. 

-.C?, Q. {Sir Thomas Eighain.)~Wt\\ reference to 
your reply to question 4, that “ land irrigated from works 
constructed by private capital is exempt from enbancenient 
of assessment during the ouiTonoy of tlio settlement next 
wllowing the one in which the improvement was made." 
Do yen mean to say exempt from all enhancement atall ?— 
It IS supposed to be exempt from enhancement for the in- 
creased rental dno to the irrigation improvements. 


61. Q. What is the irrigation done?— Almost entirely 
from wells. 

62. Q. Of course that is very different from bringing in 
outside watorP— Yes. 

63. Q. In the Aligarh district there is a great deal of 
vsar and reh ? — Yes. 

64. Q. Have yon over seen cases where land has been 
reclaimed by drainage and brought hack to cultivation P — 
Yds, Aligarh was my first district in India ; I went there 
in 1886. I remember the camping- ground at Khair tben. 
Most of It was iisar with salt efflorescence, but when I went 
back five years ago I could hardly believe it was the same 
place. All the salt cfilorcacenoe had gone and grass was 
beginning to grow on it. There was a great difference in 
it. 


^ 68. Q. With regard to your remark that a total remis- 
sioa in case of^ failure to obtain water ought not to be re- 
commended, do you think tlieie is the same objection to a 
partial remission P It is so dilBonlt to say when a man 
nas taken a loan whether ho has actually spent the money 
for the object he has taken it for, or whether his objeot in 
taking the loan was to save a part of it and to got the whole 
loan remitted. 

69, Q. Is it poEsiblo to make the adrances by inst.il- 
montsP— ICB, that 18 wbat IS gonoralJj done. 

70. Q. That is to say, yon give a man one-third of what 
ho asks for?— What I generally do is to decide first how 
mnoh is to be advanced, and then I give him probablv one- 
half of that, and when it is reported that he has done' work 
to that value, then I advance him tlie rest. 


66. Q. {Sir Thomas Eigham.)—Vhee it onltivnfcd at 
all P— The onltivation was gradually spreading and one 
man applied to mo for a lease of some of the land which 
before had been absolutely nnoultivahle. 

C6. Q. {The Presided.)— There used to be a great 
deal of trouble in tbe old days, 25 years ago, on tho cast 
Karon Nadi from water-logging and swamping. Has that 
been improved P— Is that in the Aligarh district P 

67. Q. (The President.) — Both in Bulandshahr and 
Aligarh P— There was no complaint about water-logging 
in Aligarh when I was there. 

68. Q. Yon have had a good deal of experience in 
Aligarh of tho relations existing between revenue and canal 
officers P — Yes. 

69. Q. Do you think tho present system works well P — I 
think so, I don’t think it could be bettered. 

60. Q. I daresay yon know that in the south of India 
the whole charge of the irrigation really rests with the 
revenue officers, and that the oanal officer does the teohni- 
eal part of supplying the water in certain distributary 
channels and so on. Tbe whole of the minor distribution 
and arrangements as to where the water is to go rests with 
the Collector and his stafl. Do you think that an improve- 
ment P — The present system seems to work quite satisfac- 
torily, and I don't know whether the other system would. 
Unless it is supposed there are any particular advantages 
to he gained, I would leave well alone. 

61. Q. In Ghazipur the irrigation is by wells P — Almost 
entirely by wells. There is a certain amount of tank irri- 
gation too. 

62. Q. Does Ghazipur adjoin Nepal P — No. 

63. Q. (Mr. Boleris.) — A propos of what yon were 
saying about the system of revenue collections for the canal 
irrigation, I have noticed occasionally iu cases which come 
up to the Board, a great discrepancy between the canal 
jamalahdi and xiAegejamahandi. Do disputes arise as to 
the rates due and is there any difficulty about that, or are 
these only exceptional oases P — I don’t think there ought to 
be disputes, heoause when the canai amins go to measure 
the irrigated area, the patwaris are supposed to go with 
them, and the patwari signs the canal amin’s measurement, 
so that if there is anything wrong, they are supposed to 
reconcile them on the spot. 

64. Q. Would the cases he rare then; do you think F — 
They are exceptional ; they are due to disturbing influenoes. 


71. Q. Is not that seenrity against their taking more 
than they want for tho work P— It would be if you could 
be certain how much money had been aotually spent, but 
yon have to rely on tbe report of your subordinate, who is 
not a trained man. 

72. Q. Do you find that when wells are . made that 
assistance is given in the village P— Yes, if a tenant makes 
a well, the other tenants will generally help him with 
labour and so on. 

78. Q, That is one reason why wells should nlw.iys be 
made by the people?— Yes; and not only that, but they ' 
do it very much cheaper than we can. 

74. Q. Yon talk about dredging the jhils? — ^Yes. I 
mean digging out tbe earth that gets deposited in them. 

76. Q. That would be a very costly business ?— Yes. • 

76. Q. As regards the question of withdrawing canal 
iirigation from villages in which this is desirable, you 
suggest, that it would be well to pay oompensation in snch 
cases P — Yes. 

77. Q. But would any compensation be accepiablo to 
the people themselves ? Would they be willing to give 
np their c,anal irrigation? — I think whenever anything is 
done compulsorily it is unpopular. If you take up land for 
a railway, there is_ always somebody who complains that be 
has not received his full compensation whether he has or 
not. 

78. Q. Do they ever give up their canal irrigation in 
villages and take to wells P— I don't think it has ever been 
tried. I think there is an order of the Board saying that 
canal iirigation will not he withdrawn arbitrarily. 

79. Q. Do you think oanal in-igation could be restricted - 
by inoreasing the rates in snch tracts P— I think tlnit is 
probably tho most practicable method of doing it, because 
then the people who could use wells would do so, and (ho 
pooplo who could not uso wells would go on using canal 
water. 

80. Q. They would have to make new walls P — It would 
depend on how long the canal had been working there. , In 
some places there are old masonry wells which are still 
existing, but where hachcha wells were made before the 
oanal was made, of course these have all long since fallen 
in. 

81. Q. Would they make Icacheha wells again or pahha 
ones P — ^That would probably depend on whether the water 
level had been seriously raised by the canal or not. 
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Q. Tlfo pf p.'iir^p dinvily yn'i wltVilt.>tY (In' r.-mi! 
(til' Kntcr K'tf! vrill Wl'ctnin f ' IfyoK wittutwtr 
it pfiT ntnn'ii'ifPi sii'-i. !'• rivt"! K P'til. Tt-p 1911*1 «o'itil 
an atii'tatinii in S! p Ip'i I nrcr n (niipti hnyr 

x>t% (isn w! iT,' it ;» nr‘.i‘«!tr !rT>i^*tii'U. l-ffii ip tl.a wl'i'li' 
mVi-il afti'r n frriatn .iiitanr.' i« r.linP-t I'V.rp I’lnt, amt a* 
i.'.-n 5« t! f tiAtar rr*--! '"! t?.‘t MUtlv itiat*, it ja!>-> ttir 
«i\tpr iPiil for » vary fOf.iMi'ral !(' ilistartov. 

o;t, Q. Wfon \fxt wi'it itraiT ton? o*n*l irriiratiaii yon 
wii’iM l.str nnr'ifr fl anp-. r.mt' yon l:l!^:!l^ t aro to tr- 
iti'n.liioo it aysiii F — I’lOt •i''!y tl-.fr.’ in'itli! 1-' n rortiin 
nil. -lint of ri«>. wpVi' yoa 1 'li fn'l i!*ta to j;,' on l-ofotv 
t'lii.t, 

>4, Q. (.(fr. .(ftvir*.1?.to(/'::iV.)--C'-»n yon {jivi- irr atiit 
! ira «! ottiir It 0 I •iint'fr of vir’.ls cnt.-ir t in tt a 
i".M' Vi- ta\rn si f.v.t'y Sf'-nfato ;-~Yri. 

f.” Q. It- /■•J.'i.mWi’ l f.to jrA'tioaliy ^ rtao! n> 

ir^arJt (l.t.t Vo*, v<ry fatm *'>• 

C', (J, Ti.*l i‘ (•'♦■'v, at to ti' ('.nnit'-'r fftio't* tn,*!. |i n 
iif',1 iintt nt-l. it T«-!t n.-*. 1-- itoait in t’ ita'.'>ti*s! r'c-mi-!»4 
t -l! St it i» tio*. tfry foiy t-i fio l on! sj'pi.-ntty *ij.',t 

I’l-n Mill''.’.*! aif * it*. ? — Yn fo" 1 1 •I'- tt at 111* !•' a 
K"!!*!!! o'nty aortta'.n cf vf!!*. »»t C’-, lal 

n.ri;a;i» if, t! f J rrirr,! liif. y-n ittr tlfti* 
ofn- 4-’i. (If t*;»r.r— I *'0 tt-irr if.—.l.! }■'••'' niir 
Arit t! '•n y'O. o t'-t 1"''’^ t=f t! f o' 1 tittiffn! rp'-:r.l» to 
tff f.ri is (t.'i- *r(.*!i ifitv in, <nl ««'3 

f^7. <?. Yonlat r.fi ^iT.-r.lty tn injt fr-.-nt tt <■ 

5 ,s.,r:« t’.st ntro * «ltsin t! m 

i.fl't YonT'.tii"-;llt t>si !•' Cf. i ort I'l.fH ti fTr or.-? — 

On ffttirn '*! O' ti. I 5 ‘.’. to >• 'i'-'r'. * >■ '''' <'t 

.oir.tirfifrr 'lay. t? T'"- t'*-! ‘ i-'''’'"’' tin f ? p'- '-'' 

ti.n o* I'l f- i t* ftn <“•( n!t}.p..t an; i';’; n’lT, t • it 
uo'iii ••.TO yo.i ♦’ f.a.'li titn* if tl * r"*'!’’' (1 f ■•I*''''-* 

VJ> in 1 “ir '•.‘■ro ‘iii’.t ani •-.'ti i r f» nr'.it 

««,. Q. Yf. my (1 ‘ fovrcf < l Ti-;' (So-' ) rmi ni 

On S.i-f.nl* h.'fil n-.illini: «?<■ sV.fjv n,> i tt.'T JiiT;. 

•i.V.l-i r«r in'linof. li 'fi It * Uniiol-' t o; fi'S'-ifr l't> 
r.'tn-fv-'fn t.n I'" oV’.sist'i i — I ttiii-Y in » o niilfts* Ip 
ne'rrU't cf rnt-iln A1 irt-'li rnl Jl -.ltnli' j?,r t! - 

ij'- tl-rvl'i il a pro'.t 'll''; ‘.tf riitt' (‘ tt* |p'.»nl«. <! c < . n.-t 

i;vr li’pif tfr -.nil to U it i’-l in i’-f-r* i'ni. J '-m ‘r-i'-' 
ffil.tlrs t! <! t’ ‘,T oft-pn ito ti f'f Tfiy I-',; t.i fr«r.nt !■: iiil« 
e elir.r rrs-rniy 

Q. Yi'K'.i J'.fir <1« (0 jifTfi.l It.n.nr— Tip 

ff A jrrm'. I 'M i'«<T t il If: =ii*.<. If tl v »r.' 
ft,,i fo'ni sr.-r ifr.sn'.i, ):f fr.n fy*:'. t' f m ; af l fV'i' if ‘•’.■'V 
nr' '■•oror'.c'y tfr.iriti, a ri.'ti r.in fid l.sts-* lie;.! in n 
!> oUfsr.! itiffcTcnt ie»T«. 

•yj. Q. Qll!’* »r:fT.:i'nl In lif'.fr ttcrn front ttaliifj 
rrp’l* f — Yf.. 

r>l, Q. llnrUixr may il T' I9l.‘‘n (' *1 in a (rr'tf iithv 
irrtsrff', nr.!i>* it f tfnant r,Mi »--jws:n Itii tanitir.nJ, 1 1 nilt 
I ftVP srrst iliftifilfty in rnsllns Wfit*?— Coltainly, I ff.itil; 

« I ; I't iff iffii if nint forn' tip to tt.p i«n yi If.p Itpjt t f 
Mn^f.n om! a'tt tilin lo»!Io« liiiii to maVp liii nil /-.lU.t, 
nn<l O f Ifsji t.*' irldfotly rtfns'l to atlorr il. 

P2 Q. (Jfr* /iV.fr,'/.) — Ar.'t hr i« a fsirly iiiiflltspiil 
lanilloriir— Yc«: I <*.i<l r.f*. tiln' to iMrrfrrc Ip-tn-fin Jlip 
itnlfonl snJ O f tfrr.nl. liffaiHf I ffll n Ifnai.t vim* »o 
fompftlflv in tt.f I anil* I't ttif l.-imlloril lliat I st.milil t>f 
pneiint.-ipn(: fiiin to till own lc«*. Tliil rrai iindar It c old 
Hint Act. Ttii« nrtt Ili-iil Act t;a» put Oilnf;* on n mnfli 
inom i.itiffn.'lorr buif. 

1*3. <2. (Afr. J/iiir-.UafIri:ri>.)— 1 lint i» tofr.)-, it will 
rniiMf Oif li'iip.nt to rf.*tlOf the rcntnl. Hut won’t ihf 
lanilloril nlwiijn ho nblf to haraM him ? — Any wny the 
tenant now hnona he ha* n li'Kal tiul'l to do it, wficiv.'iii 
nniicr the old Act U wn« not (Icfinllcly l.tid down. You 
roald only prove St by Jmplic.-ttion from rnrloiis other H'c- 
licn*. 

0-1. Q- Now he hnovra he ha«nii};ht toinnhenn im- 
provitncntP — Y'e«. 

95, Q. Now in the diulrlcfB with whifh yon are nc- 
qnainted, do you consider that it hs posnible to iniilOiily the 
number of wells larpely with ndvanlnfjo?— In Ohn/ipur I 
was lately loohinR up the atatialics, and I find that in the 
last rail season very nearly tlio whole area that could have 
been irrigated was irrigated from wells, so I don't Ihinl; 

there is any great necefsity for extending irrigation there. 

Voh IV. 


pit, Q. How did yon jinlp' wlml men wan ea]iahle of 
iiTicallon fnnn wrlK'tlieTer — Tlieie are (erf.aiii Irnets of 
country, the nltnvl.al inltey of the (I'niigfa, where the 
nih'tiota i« nlii.fsl ssiid for an iinhiuwii depth, and theta 
well* f.siiind In' made and ate not ii«nl i and, n« a tiinllrr of 
fael, this-' Ir-i'is do no! r< >)'iite tirlgnli'iii, h.vans.' the mil is 
very rct'iitir,' of riioM'irc ; hnl 1 found In p.rgi:itnnlis 
nwiv fr..!U the river that nrnr’y the whnif of the Viihi ntra 
had hem ftclimlly Irrigated from wdU. 

P7. Q. ’lln-refor.' they don't want any liinri'? — Yre, 
of rant.f the tnoie wells yon hare, (he mnre c-srefnl yonr 
cnlllmlion can 1'-. Von f.ali glow more g-itrlrn rroiv. 
where yeti have niuiirrcni well. Ilinti wlirre there are few. 

Pa. Q. 1* not Ihiten cerlaiii .f.ntf.niit of faith Iriiga* 
tii'tif — Y.'ii ran 11 ore or Irs' dlrh!.' the diifri.-f up into 
tints and ihi'-f elai-ei of f(,’|. Tlie fir'l !* the nllli- 
tirl (ta-pt. In rrhirii !rr!;.*at:fn !>. I rleiiild Ihiiih, iiniicfri.ary 
pnd grtiff.r'U- If ; it’) the oidinaty 1 raft of lonn 

with, at anr oiiif, thf gre rfer ttrl! of rrhlfh it itiigahle 
by wcHs ; t3,' th' I I,)'' Ir.-.'t in whifh rife is the piitifipil 
'top ! J0« criim t itfi’,;.rtp riff finm rrells, hmii.e il wanls 
I. •» :i'.n-?i '=atff:si:l y.iir.rniint gtorf r.iAi llipre. Tho 
i nly thing for that i» t.i inrl,p eniKan'.n.fnU to ho! ! h.ifl; 
!h' water in i.ylfahi ai-d d.'pmdons. 

P.t. Q. li (l-’ie tat; !) .O' pf fi r inerf arit.g thr itnml»pr 
«.{ not -rill. -a'Cls F—1 1 f great difTpiiIiV in thf nay oftlist is 
l) r.l ll.p ha i t. tfry tnach sat-. dir! hd nmo'tg rnany tilhigc*. 
In r-.-f. vll'sge tforc ate n rtty isrge nntnlcpf of c.-..*!iarer', 
rr ! ron on ti'r.rg- t ihn' torn to ron-.hii'.e i two or Ihris’ 
jn-’p'.iM I o’ ! >';t at. i t! I'ti !! ■' r thir I" o; If villi i.vy "we 
a*‘ t.:! gv'. t'g to inij-roi' c-; aiol *o't i'lij at O'ir own riet,’’ 
.-.t; t.-'. .!,! d • 1 t!. 

!t'<i. <,*. It iy •! c'f r.f.y ntiir iv for liial ?— Th* law 
Ifgil Jf'fts to om-.JpI ['vttili'ti if Jf^'p!" ifisirc 
it fgr’fst ih' wi!!i f (t'f oll.fts. .and llipy havf t i jay np, 
l! « tf. 1 IP itip i 'i!r way tf grtthg Irfitrilien iinporn 
I' c'lts H.re-gh il to giro lf,;al pi'rri tii lit a n..an npjdy 
fo* a-t! ot:t V t.a n aif an irr.( rovftr.*nt acd charge thf 
to rlirr.at.r o it t-a I'f ot’ rr.. Of c nrtf ll.at Wonid 
a tfry fllflienh shfeg In da. 

li>l. ly. (.Ifr. /i’fhr!'ff.)—Ai art ft.-nt the iin.arrcls of the 
*' sfrh' idf!*,!. f.i t Ihf ic eio.ihf : difT.'-nlly in iinpiorfmfnt* 
rf iIaI lie. !; fni ir.ita'.fc, tl v o i iii.vIp a f.un-l jn onf field 
an! oti ff fills snPfr fiotn that ta.ni, ifie pmpfp say 
*' why s' .find we lot.- sir J^nie in tid'-rfhal the othifs may 
gain a s'.iiillig ?" — Yes il i’« a tf ty di:!:*nlt ijncjii ti. 1 iiwl 
ft ras' in my own f riciienfc the ftlwr d.-.y. Idirre w.vi a 
vilisge in rrl.i'h the C'nit of Wardsl.vl a share and a 
large ijnsiility c f isnd 1. id gene iv.it of rnltiratnn nimply 
owing to a ivrgp rr.nl anlmri.t that ha ! inen linvio Iiavtng 
Iff n r.f.dctrd rifif I' hp the ci'i|’f I'riog w,is’.nl away, 
and I did n<t ICC why 1 shr.ul 1 itnorove llif wl.i.ii' vilhige 
at ihf .ipensp Ilf the ('.vilt of Wnrds. St) I Imd up the 
f tlwr r.w.hatfrs a- d 1 «.-.M to thrm '• this is ft very 
Dff.-i.vrr woil," Bi'd they all agrefd lliat il would l.e a 
very P'''>1 thing if it was done. I laid to Ihoin " if all 
(he* rietharrrs will j 'in the (’nt,rt of Walds in raMng 
a lion, 1 am ijnite te.vdy to giie yi ti the nfcrs'nry 
/i)t-.rtT to do tins wnth ; only I nrn not g.ving to do it at 
the wl o'f orjenie rf the t'otirl of dVnril*. Ifyonwaiil 
it done, von inn.l ail join ill and give MCiitily jointly." 
Ailhnngh I h.vd made anangirnriit* witli n C'rlnin Ifii.aiil 
who, rfiiy snggrifcd. w.-s llif right innn In do the wnrl: — I 
quite igrff.1 to lint; ill f.irt, I ngti’fd to i vviylhlng thfi 
said,— not oitc of lliriii would conic forw.vrd and ni'ply foi 
talari, 

l(fi. Q. And the work w.is left undone then f — Yes, the 
village is in a very h.td way, so inlicli fn that wo have got 
ft lot of land on prcslnre tents thme, and the Unaiit* will 
not fiiw it, nor will thev rclinqiiisli it, and the gioiind is 
jjringing ns In ahnolntoly nnthiiig. 

103. Q. {Mr. Miiir-Sffaclficir,) — 'I'hiit w.as owing to 
this vrork h.vvlng f.alleti into gross repair, Wiia it tin- 
ho-ly's duly to keep that work in rcp.air ?— It belonged fn 
the eo-sharers, and it was tlicir hiiBiiic.ss to fool: after il. 

lO-J. Q. It was their duly ?— It was not a legal duly, hilt 
it was to their iiitercsfa to keep it in ropnir. 

10.'). Q. Ifl Iheio no custom to flio cITccl lli.at the vamiii- 
dars should keep these works in repnirs ?— I tiiink generally 
not. In one or two nrhitration cases that have conic to 
my notice it has been ilecidcd Ibat the zn'niiidar bus to 
coiislmct a certain work and in time of need all ibe teiianls 
must turn onl and keep it in order. 

2 I. 
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106. Q. ITow Wfis fcliEif; decision arrived at : on the custom 
of the country P ^!No. It iras a case in which a zamindar 
had applied for enhancement of rent from a large number 
of tenants in his Tillage and they had all agreed tc refer 
the dispute to arbitration, and the arbitrator came to 
this decision. 

107 . Q. IT on, don’t think there is any dednite custom 
in regard to such matters P— No. I don’t think there is. 

108. Q. Can y'ou make any saggestion for keeping these 
works in a more ofSoient condition ?— Without some form 
of compulsion, and unless yon can invest some one with 
legal authority to do a work and charge part of the cost to 
the other people, I don’t think anything can he done. 
It seems to me also that the ordinary natives of the 
district don't seem to understand how to make overHow 
weirs. I believe, if they were shown one or two over 
How weirs, it is quite passible some of them might come 
forward and follow the example. 

_ 109. Q. Have you any river channels in Qhazipnr P — 
No. 

110. Q. In order to fill np the tanks yon have not what 
they call fains in Bengal ?— I don't think so. There are 
no embankments thrown aoross river channels if that is 
what is meant. 

111. Q. Ton don’t lead off the water by small channels 
from the streams ? — No. The lift is too great to make 
it worthwhile. Of course they lift water out of tanks. 

112. Q. (ilfr. Uoiec/s.) — In Ghazipur you have only one 
or two streams that could possibly he bunded P — Yes. 

113. Q. {Mr. Mtdr-Machennie .) — To gn back to the 
wells, when a tenant makes a well, of course the landlord gets 
no enhancement of rent P — He is supposed not to. 

114. Q. Do you think he actually does ? — I don’t know. 
I h.ave not come across cases of that sort. I should cer- 
tainly knock off part of the enhancement if a case o.ame 
before me, if a tenant had effected an improvement himself. 

115. Q. Do you think he gets it by agreement ? — It is 
very difiioult to say. 

116. Q. Hod yon made any land vevenne settlemcnls P 
— ^Yes. 

117. Q- You did not allow for any enhancement of rent 
on account of wells, I presume P — The way I did it in Luck- 
now was to take the total assets as they appeared to be, and 
then to say there are so many new wells, for which 1 give 
a lump reduotion on the assets. 

118. Q. "Whether the well was made by the tenant or the 
landlord ? — The objeot was to keep the enhancement down 
as low as possible, so I did not make any particular in- 
quiries as to whether a well was made by the tenant or 
landlord. 


^ 125. Q. (iHh. Muir-Machenzie !) — Referring to the pre- 
vious question of extending wells in Ghazipnr, yoii do not 
think many more are wanted. lYhat about the other 
distiiota ? Can wells be largely extended, for instance, in 
Aligarh and Lucknow p Do yon think many more wells 
could be made with advantage in those districts ?— t knew 
nothing abont wells when I was in Lucknow, so' I can say 
nothing about the Lucknow district, and in the Aligarh 
district I think there probably is a considerable scope for 
increased well sinking, but there is this danger to be fesrc 1 
that if you increase the drain on the snbsoil water-snpplv, 
it is quite possible it may fail, 

126. Q. Have you ever formed any ideas as to bow 
close yon can make wells together in any part without 
trenching largely on the subsoil water-supply P — If you 
put one well down here and another well down, say ten 
yards off, I donT believe that it will affect the head of 
water to any considerable extent ; at least not the permanent 
supply ; but in a large tract of country, if you were to put 
down a large number of wells and work them altogether, 
then there is no doubt, I think, that the water level would 
fall. 

127. Q. You have not come to any idea as to the limit 
as to whether yon could work one well in 10 or 20 acres P — 
That would chiefly depend on the depth of the water level 
above what they call tlie mola. "Working a well depress(*s 
temporarily the -water level in the well. This depression of 
the water level is necessary to give the bead necessary to 
drive the water throngh the smisoil into the well and may 
be styled depression head. If the normal depth of water in 
the wells of a tract was very considerable, say thirty feet, it 
is probable that any number of wells could be worked in 
that area without reduoing the normal water level to a point 
at which the necessary depression head would not be avnilablo. 
If, however, the mofn in a tract of ‘country is submerged 
to a depth that leaves only a small margin beyond the 
necessary depression head, a largo increase in the number 
of wells would probably bo useless, beeauso the fall in the 
normal water level of the tract wonld reduce' the depth cf 
water in the wells to something less than the . depression 
head necessary to give the wells their proper supply, 

128. Q. It is a very difflonlt thing to fix the limits 5 it 
depends on the paYtionlav circumstances of each trautp— 
Yes, bnt one or two wells close to each other, 1 don’t believe 
do interfere. I have seen wells working very close to each 
other. 

129. Q. What average do yon say wells irrigalo in 61m- 
zipur ; 11 acres ? —I have just worked it out. _ It is, on an 
average, about 11 acres that a well will irrigate in a year. 

130. Q,. Did you work that out from the statistics ? — 
Yes. 

131. Q. Do you think they can bo relied on p — Yes, 
fairly so. 


113. Q. If you had not been wishing to keep down the 
enhancement, you wonld have had to make some distinc- 
tion ? — I am not quite certain what the Board’s circular 
says, or whether it distinguishes between the tenants’ and 
the lanalords’ wells. If yon are assessing on recorded 
assets the tenant has probably already got his reduction, 
because his rent has not been raised. If his rent has not 
been raised, he has already got the full benefit of it and 
therefore you don’t allow anything on the revenue. 

120. Q. Does the circular distingnish ? — Yes, it does. 

121. Q. Therefore when a tenant makes a well at the 
next settlement, Government will get no increase of revenoo 
on account of that well P — None unless tlio.rccordcd rent 
has risen in the meanwhile. 


132. Q. Have you such a constant oheok npon the pa/- 
rcarix that you can rely on them, I ask you this because 
in my own province, Bombay, this is very badly done P — 
The patKari’s kJiasra is cheeked by several officials, livery 
well that is irrigaliag is supposed to be marked in a oertain 
column and these are totalled up. 

133. Q. Do you really think the check is well carried 
out ?— 1 think it is fairly well earned out. 

134 Q. {Mr. A’oJerte)— "When were the papers last 
revised in Ghazipurp-In 1883. Iii 1882-83 a regular 
settlement survey was made in Glmzipur, and everything 
was done under the supervision of tlie Settlement Officer. 
Since 1882 the Ghazipnr p-apers are ns correct ns they 
can be. 


122. Q. And any rise in his rent ought not, if the law 
has been observed, to bo due to the wells P — No, it ought 
not to. 

123. Q. On the other hand, if a landlord makes a well. 
Government will get an iuoreaso of revenno at the next 
revision of setllcmenl P — Yes. 

124. Q. If the tenant mnho.s a well, Government gets no 
enhancement if the rent has not been raised. If, on tbc 
other hand, the londlord makes a well. Government docs get 
an enhancement P 

(Afr. BoherD.)— Under the Act the rent of an occu- 
pancy tenant c,aunot bo ontmneed on tbo ground of any 
improvement effected by tbc tenant himself. 


135. Q. {Mr. Mnir-Maclcenzie)—Yors. suggested that, 
if necessary, a snrvev of the mota of all tho wells should 
be made. "Wonld that not be an operation that would 
tnke Tip an immeneo nmoTint of time and expense r It fectvi* 
to me that it 5b really - not a very difficult tiiinp I aon fc 
fico \fliy the should not be trained to do it* 

18G. Q. Trained to use tho boring machines ?— No. In 
a large proportion of cases tbo position of the vwta is 
accnratoly known ; there ate only a certain proportion or 
donbtfnl cases which yon would have to test. 


137. Q. Your point is, the krtniinyo* could do tbo snney 
id do it fairly wellF-Tes. There would be « 
umber of doubtful c.iscs wliicb would require m he tesre . 
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138. Q. How long do you tliink it would toko Jo get a 
tliorough Bui'vey of Aligai b P — The first (Ling ab- 
solutely necessary is to ascerlain the technical terms in use 
in the difierent places. When I left Ahgarh and went 
down to Ghazipur I found that the technical terms used 
in Aligarh were perfect Greek to the people in Ghazipur. 
I had to make inquiries and found out what the terms 
wore that they used. 

139. Q. How long do you think it would takoP — A very 
considerable portion of the surrey of the mola can be 
made by ascertaining and recording the knowledge possessed 
by the cultivators, and this should not bo a long or costly 
operation. Even where the result of this inquiry proved 
that a mola was not known to exist the knowledge would bo 
valuable. The first step would ho to ascortaiu the vernacular 
technical terms in use in each district. The second is to 
train the kanungos as to the conditions of the subsoil 
required for wells to be successful. Tlio third Js to train 
the patwaris through the kaniingos. The fourth is for the 
patwaris to ascertain, by local inquiry and plumbing exist- 
ing wells, where and at what depths the mola exists. The 
results thus obtained w'onld bo tested by the kanttngos and 
by a few'peripatetic inspectors appointed for this purpose by 
the Land Iteoords Department. From thi.s preliminary 
investigation the country can bo divided into tracts (a) where 
the mola is known to exist and whore there can be very 
little doubt as to the praoticabilit 3 ’ of wells or their cost, 
( 6 ) where the mola is known not to exist at least down to 
particular depths which would fix the minimum coat of a 
well, the maximum being nncorlaiu, the practicability of 
wells being very doubtful. In ray opinion this much conld 
be done for the whole province in about three 3 ears. When 
this had been completed, I would begin tube well experi- 
ments and take up by degrees the whole of tract ( 6 ) except 
in the following cases : (i) whore the minimum cost is 
known to he too great for well sinking to be financially 
remunerative ; (ii) where the water level is sufficiently high 
to enable porcolation wells- to be successfully worked ; 
(ill) where irrigation is already suffioieut or impossible 
owing to the nature of the soil or unneoesrary. Until the 
area to be tested is ascertained, it is impossible to say what 
these experiments would cost or how long they would take. 

140. Q. Putting aside famine years, you say Collectors 
do find some difficulty in getting rid of iakavi^—Ytsa, in 
a great many places the people won’t apply for it. 

141. Q. Supposing you found some district undoubtedly 
capable of a large extension of well irrigation, that is to 
say, the soil suitable and the mola and other conditions 
favourable, do you think that if the Collector or District 
Officers pushed the matter they could get rid of largo sums 
of money P — Yes, advances would be largely taken. 

142. Q. Do yon think then that one onn go so far as to 
8 a 3 - that to a certain extent it is duo to waut of push that 
advances are ns small as they are in ordinary years P — At 
present you are given lakavi absolutely blindly. 


149. Q. Wbat is the averiigo area irrigated by earthen 
wells ns compared with that served by masonry wells P — It 
depends ; there are two kinds of earthen wells, spring wells 
and percolation wells ; percolation will irrigate only a small 
area, and they are worked by counterpoised lovers or 
“ d/ieicklis." 

]60. Q. In a very dry year what would be the average 
area irrigated by each well P — In Ghazipur last year we had 
a very dry year, and 11 acres n’ns (he area irrigated by each 
well. There are not many wells in Ghazipur which run 
more than one viol ; some of the wells are lever wells. 

161. Q. How many waterings are given to each field? — 
Last year in Ghazipur they certainly had to irrigate before 
they sowed, and they must have irrigated twice afterwards. 

162. Q. As regards repairs of irrigation woiks, 3-011 said 
there was no partionlar custom as to keeping them in order, 
hut would it not happen that at the revision of settlement 
the Settlement Officer would have to redneo rents if works 
are in bad order P— Ghazipur has a pei-manent settlement. 

163. Q. Hut whore there is u revision of settlement? — Of 
course in a district which was temporarily settled the tenants 
might apply for a reduotion of revenue on the ground that 
their irrigation works were not in proper order. 

154. Q. And the Settlement Officer has power to grant 
an abatement of rent P— Yes, generally. 

165. Q- So that would afford the landlord a strong 
stimulus to beep the work in order P — Yes. 

16G. Q. As a matter of fact, are there any cases in which 
such reductions have been granted P — I have not come across 
any. 

157 . Q. As regards your objection to remission in eases 
of failure of wells, your ebief diffioulty is iu making a 
ooiTect estimate of tlio amount spent P — Yes, whether a 
man is honest or not. 

168. Q. Could not a tahsildar bo aiitrnsted to make a 
proper valuation P — I think it is exceedingly difficult to 
estimate the amount sjient on wells; in the first place, a 
considerable portion is under water and the bottom of the 
well may Lave been choked up with sand ; you ma 3 ’ he 
wrong ns regards the depth of the well ; then some masonry 
is first class and some second class. Tubsildars ond even 
Collectors do not know the rates and find great difficulty in 
saying what is the cost. 

189, Q. Conld not the Public Works officers be asked to 
help in the matter?— They have n very fair amount of work 
to do already. 

160. Q, But these oases would be rare ? — Yes, perhaps. 

161. Q. This point has been very strongly insisted upon 
in other provinces P — If yon make a trial boring with a tube 
well, you Clin make certain at what depth water will be met 
and the cost, etc. 


143. Q. Do you think it is owing to that, or do you 
think that the number of officers who really care about 'the 
subject is not very largo P — I would ask you to look at 
it from my point of view. I could distribute a large 
amount of lakavi if I set myself about it, but I don’t know 
how much Government money I am wasting or bow 
much of it will bo utilized. My staff is very bad and 
inefficient, and I .feel at present that I would be doing as 
much barm as good in distributing a lot of lakavi. 

144. Q. Do you think that is'what deters a lot of officers ? 
— I think so. 

145. Q. You cannot ascertain whether the money is 
properly spent ?— Yes. I would like to mention one other 
matter, if I may. - If there is any talk of the Earamnassa 
Canal, I believe there is a portion of Ghazipur in which 
it would do some good. 

146. Q. {The Fresidenl .) — Does Ghazipur cross the 
Ganges ? — Yes. 

147. Q. {Mr. Sajaratna Mudaltar.)~As regards the 

accuracy of these statistics, I find that in Sahara'npur the 
number of wells in 1899-19C0 was about 7,600 ; in 1900-01 
the number was 6,800— a difference of gOO; but the 
area irrigated has fallen from 73,787 acres to 16,627. Can 
you explain how it comes about that there is this large drop 
while the number of wells only decreased by SOOf— No • 1 
don’t know how that can be explained. ’ 


163. Q. But if you had, say a hundred applications, that 
would be very difficult P — It would bo cheaper to spend more 
money iu getting apparatus and making certain of the 
substrata than to spend, say, Es. 600 on - each well which 
may bo absolutely wasted. 

163. Q. In giving advances do you think it is absolutely 
necessary to find ont the cost of the well P — I think so, 
becaUBO a man may know the cost will be Es. 200 and thiuk 
this will be a good chance of getting Ks. 400. 

164. Q, Yon don’t lose by giving the Es. 400 so long as 
the security is good ; what is the necessity for these inquisi- 
torial inquiries ; the ide,-! is to encourage the constraatioa of 
wells. As a matter of fact, do the -people ever apply for 
larger sums than are necessary ; aro the 3 - not afraid of being 
indebted to the sircar ^ — I am afraid X have not sufficient 
touch with the people to be able to say. 

166. Q. Do yon experience 0113 - diffionlf 3 - in recovering 
loans P— There is sometimes very considerable difficulty, 

166. Q. Due to what?— I think it is due to proper 
consideiation not Imving been given at the time the loans 
were advanced. 

' 167. 0 ,. (i/r-.ATKiV-jl/ofiairjV.)— Still if all is recovered? 
—This year I have sent up two or perhaps more proposals to 
sell up hypothecated land for famine advances. Compa- 
ratively small amounts Lave been written off us irrecover- 
able. 


148. a. The same thing ccenrs in other districts, so that 
I am molmed to doubt whether these statistics are correct, 
Vol. IV. 


168 . Q. (Mr. Fajaralna Mudaliar.)-~Is the loan a £rst 
charge upon the land, or dees the Landlord’s rent takg 
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precfdeDco ovorit? — I tliiiik it is a first charge except on 
the actual produce of particular fields. 

169. Q. Is the debt due to mone^’-lcnders recognized P — 
If tlie uioney-lender has a inoitgage which is prior to the 
takavi loan, of course the money-lender’s loan takes prece- 
dence. 

170. Q, Precedence over the Government loan P — ^Yes. 

171. Q.. Do you not take encumbrance certificates before 
granting loans P — Yes, it is supposed to be done. 

172. Q. If land is previously enoumbored do yon refuse 
loans?— Yes, unless it is only encumbered to a very small 
extent. 

173. Q. On lands irrigalcd by wcdls are theiu diiteroiitial 
rates of rent with reference to the crops raised P— Not in 
Ghazipuv district; in some Court of IVards’ estotes an 
extra charge is laid on sugaroane. 

174. Q. Not on other crops F — No. 

176. Q. {Mr. RolerU .) — As regards takavi, advances 
are given for pakka wells P — Yes. 

176, Q. Are advances made to tenants or landlords P — 
Generally to landlords, but sometimes to tenants who can 
give landed security. 

177. Q. It is generally made to landlords? — Yes. 


178. Q. As a matter of fact, have the existing wells been 
built by tenants or landlords P — I have come across a great 
number built by toiinuts ; I think tenants sink ijuite as 
many as landlords. 

179. Q. Dividing zamindars into cultivating and non- 
cultivating, which is it that build wells P—t'ullivatiug. 

180. Q. The larger landlords who live on rents don’t 
bnild wollsp— No; wells are built by tenants and culti- 
vating landlords. 

181. Q. And advances are mostly made to non-cultivaliug 
landlords P — Yes. 

182. Q. AYbat sconrity can a tenant give for a well cost- 
ing Es. 300 to Hb. 400P — In GLazipur they' can give fixed 
rate Jioldings ; other tenants have no security unless they 
have a share in sonre proprietary rights or uitless they cair 
get somebody to stirnd for them. 

183. Q. Occupancy tenants’ rights are not transferable ? 
—No. 

184. Q. A simple occupancy tenant on his holding has 
practically no security to offer for a large loan P — No. 

185. Q. Is that not a great difficulty in the way of a 
proposal to increase takavi for building wells P— Yes, unless 
yon make occupancy holdings saleable. 


Me. S. H. Bctlee, C.I.E.*' 

{Allahahad, 2ith November 1903.) 

1. Q, {The President ^ — lYbal posts have you held in 9. Q. Would there be any danger if a liigb level Oiinal 
this Province, Mr. Butler P — I have settled the Sitapur was taken through the district ? — Yes. 


District and also the Khen District. I was in charge of the 
Hardoi Settlement for some months. 1 have not done any 
real inspection work in Hardoi. Sitapur and Khcri are the 
two districts through which the old Saidah project went 
first. 

2. Q. You are, I suppose, pretty familiar with all the 
arguments pro and con of the Sardah Canal P— Yes, I am. 

3. Q. What is your opinion P— I think it would ruin 
Sitapur. I niideistand they won’t irrigate Eberi. Kberi 
and Sitapur are water-logged as it is. The spring level is 
said to be rising and to have risen very largely since 1871. 
This is an engineering question that I don't know anything 
about, but I do know that the whole of the Gumti terai 
lias gone out of cultivation since the last settlement. 

4. Q. When was that? — In 1896. 1871 was the year of 
the gieat Gnmli floods; people say that the bed is silting 
np. It is absolutely essential according to the engineers, I 
believe that, if you run a canal through Sitapur, you should 
drain off the existing yViiVs, which are innumerable in the 
middle of the district, into tlio Gumti. Mr. King and 
Colonel Corbet doubted whether the Gumti would take so 
much water. I am certain it would not ; the drainage is 
inadequate as it is at times of heavy rainfall. In 1871 the 
floods washed away parts of Azamgarh and did a lot of 
dam.ige. In 1894 the floods came above tbo floor level of 
the Chuttor Manzil. Whether these floods have silted up 
the bed, or whether the silting up has been a slow process, I 
don’t know. 

5. Q. It has not been made the subjeot of eoienlifio in- 
vestigation ? — N o. 

6. (Mr. Roberts.) — There was a special enquiry in 
1894. Mr. Passanal), an engineer, was put on to go about 
the country and see what could be done. I never saw tbo 
result?— People say the river has been bridged in so many 
places that the floods have been checked, and the bed 
thereby raised. 

7. Q- (F/ie President.)— Is it possible that the Sardah 
water is getting into it ? — The Gumti vises in swamps not 
far from the Sardah and possibly the Sardah water is get- 
ting into it. (Conversation over map.) The Sardah has 
completely changed its course. The small stream (the 
Dahawar) formerly connecting the Sardah and Gogra has 
now become the main stream. 

8. Q. When you say that introducing irrigation into 
Sitapur would ruin the country, do you mean that it would 
increase the water-logging that alreadj' exists P — Yes. 


by ntlncBS . — Tliis cviderco refers odIv io the couditiuos ol 
peicrally ; and Ibe limits on its nrr^^coliou might he OTurlouled. 


10. Q. Even if water was passed through without giving 
irrigation P—1 think it would he a very dangerous proceed- 
ing. You wonld have to take it right across the natural 
line of drainage. 

11. Q. A proposal has been made of making a very much 
reduced Sardah Canal to cross the country there pud of 
giving irrigation to Hardoi at the end of the KhariJ'i — It 
would not touch Sitapur. I could not give an opinion 
about Haidoi, except that the drainage is very complicated 
tliere already ; it would be necessary to have a very cai eful 
survey. 

12. Q. Are these distircts thoroughly well irrigated ? — 
Yes. In tbo south of Oudli, as you know, wells are very 
numerous. In tlie four south-eastern distidcls of Parl.ah- 
garli, Sullanpur, Pyzabad, and Eae Bareli 42,919 pakka 
wells have been made since the Inst settlement, 9,099 in 
Patahgarb, 7,461 in Sultaupur, 16,000 in Pyzabad, and 
11,359 in Rae Bareli ; in fact, there is a pakka well for 
every 30 acres of cultivation. In Unao, Lucknow, and Bara 
Pnnk), the three central districts, 18,717 masonry wells 
have been made since the last settlement. 

13. Q. (Mr. Roberts.) — That is the settlement of 1869 ? 
— Yes, the first regular settlement since the annexation. 
There is about one well for every 60 acres of cultivation 
in these central districts. In the four dUlriots of Hardoi, 
Sitapur, Kheri, and Bahraioh 7,471 wells have been uiado 
since tlie last settlement, and there is one well for 296 acres 
of cultivation. I think these figures show that the com- 
plaints that landlords don’t allow their tenants to make 
wells are unreasonable. 

14. Q. (Mr. Muir’Mackenzie^—Berst ’many wells have 

been made by tenants ? — I have separate figures only for 
Parlabgarh ; out of 9,099 wells 6,936 were made by 
tenants, and Parlabgarh is a district in which there h.avc 
always been, since the beginning of Iho Oudh controversies, 
the most numerous complaints that the landlords don't 
.allow their tenants to make wells. These figures are taken 
from Mr. Sanders’ Settlement Report. Of cimi-se landlords 
do sometimes object to wells being made, and I have 
myself investigated about 20 or 26 compbiints by tenants ; 
most of these were by high caste tenants who were in large 
jirrears of lent ; in one ov tuo coses 1 the Inndloru 

wfts behaving ai’bitranl 3 ' ; in one case I remember pavli- 
oulni’ly he said the toitant was only making a well (w a 
first slop to getting a gtovc. You know, no doubt, thnt 
hy 0 custom of the country wells and groves^ are mnrneii 
together, Sleeman talks of this custom in bis books ; it is 

3b. This is staled iu Ibi* oviUonce, but inucb of Ibc evidcocc is stated rrrj 
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Coinmouesl among Rajpute, but it is also common among 
ofchor castes. In Northern Oodb, where laud is abundant, 
most xieople who make a well also get a bit of laud for a 
grove from the landlord and the two are married with 
regular ceremony. .In the south-east of Oudb the grove 
area is decreasing ; the pressure of population is great, and 
tlie custom is, I imagine, breiking down, but anx'body who 
can afford to have a grove and well will marry them. A 
man who digs a well cannot drink any water from it 
until it is married to a grove ; and a man who plants- a 
grove cannot take fruits from the grove until it is married 
to the well ; that prohibition only applies to the person who 
makes the well or grove, not to other people. The figures 
show that in South Oudb the grove area is decreasing, 
while the well area is enormously increasing, which means 
that the custom is breaking down there. 

16. Q. In the case of wells made for irrigation that is 
not necessary P — No ; hut everyone, who can, marries his 
. well to a grove or a tree. These figures show that the 
tenants of Oudh are pretty well off. 

16. Q. lYerc you in Oudh in 1896-97 ?- Yes, I was in 
charge of the Sitapnr, Kheri, and Hardoi settlements. 

17. Q. Was there much distress ? — Distress was great in 
Har.loi, hut Hordoi had been broken by the wot yeaiv from 
1890 to 1894 ; Sitapnr had snlTored, but it is a rich district; 
there are big landlords and they helped their tenantry' 
through. Hardoi is a poor district with a great deal of 
sandy soil which suffers more than any soil in wet years ; 
bqfra and moih are destroyed entirely in very wet y'cars. 
Hardoi has much sandy' soil and it also has much which is 
waterlogged, so that it was broken baforc the famine and 
the famine came and finished it up. The settement which 
might otherwise have worked all right had to be revised. 
Haidoi will aways feel dronght j Sitapnr will not, nor will 
Kheri. 

18. Q. What are the chief crops?— moth, nrd, 
and moong. 

19. Q. Wonld they not flourish in n dry year? — Yes, if 
Urey get water in good time, but they are very dclioite and 
in the famine year the rainfall was not timely. , 

20. Q. Would you say that a district whoro every 30 
acres can be irrotectod by a well is protected from famine? 
— I think it is protected os far as people who have lands 
are concerned ; yes, I think it is protected. 

21. Q, We cannot of course protect it from high prices? 
—Exactly. 

22. Q. {Mr. Muif3Iaehenzie)—fhm there is employ- 
ment for labourers ? — In the four south-east districts the 
population is very dense. In ordinary years I .should say 
the people generally employ more labourers than are nbsn- 
Intely necessary fur the work ; there is a general feeling of 
kindness at harvest time. But when prices rise and the 
people are af'j-aid of scarcity, they are naturally more care- 
ful ah.,ut cmployiu" labour. 

23. Q. {Mr. Roberts.) — Wages arc paid in kind, not in 
cash, so the matter of high prices does not louoli the 
labourer, so lung as there is work ? — In some places they' 
convert wages into cash in a famine year. 

. 24. Q. {The President-)— Do these wells run dry in a 

famine year ? — Nobody in Sitapnr or Kheri has heard of it, 
and the talukdars say it is unknown ; in fact, the water 
level has been rising. Oudh is interseuted by rivers with a 
peionnial supply, the subsoil is very light and sandy, there 
must be an enormnns amount of ' percolation. The people 
say that wells will never run dry unless the Ganges arid tho 
Gogra run dry. Oudh generally is fairly well protected 
against famine, I think ; in Hardoi there was a great deal 
of distress ; that is a specially precarious district. 

23. .Q,. {Mr. Muir-Machenzie^ — Was 1899-1900 a dry 
year ? — Yes. 

26. Q. I find from ray figures that the ai'oa irrigated 
from tanks and other sources was larger a good deal in 1899- 
. 1900 than in 1900-1901 in Oudh generally ? — I lliink the 
Hardoi figures are less accurate tliau in any part of Oudli. 

• 27. Q. {The Ptesident.) — Is there anything you think 
could bo done for Hardoi ? — Y'ou bar a canal and you can’t 
have endless wells ? — I think we might do a good deal more 
in wells. But you cannot make wells in n great part of 
Harden ; it is pure river sand. 

28. Q. {Sir Thomas Migham.) — Yonr cultivated area is 
dependent on tanks ? — Yes, and //ir'fo ; there are no arti- 
lioial tanks in Haidoi ; they made a few in the famine year, 
;,ut they did not hold water. I would not like to bar a 
ganal in Hardoi, because I don’t know enough about it, but 


I think it would bo necessary to he very careful before you jf,. 
did anything in that direction. 

29. Q. {Mr. Muir-Mackenzie.) — The area under wells 
seems from the figures I have to have gone up enormonsly, 
whereas there has been a drop under tanks ? -In the famine 
year the people made tens of thousands of kachcha wells in 
Ondh.* Gtivernment gave large advances. In Sitapnr the 
famine year was the best they have had. The light loam was 
worked very well ; they never had snob crops before ; land- 
lords and tenants rejoiced in high prices and paid off their 
debts ;_thore was a smaller area cultivated, but the profits 
were simply enormous. 

30. Q. (The President.) — Tiiisy’ArY irrigation is almost 
entirely rabi ? — Entirely. 

31. Q. Does it give a second watering, or do they trust 
to_ tho Christmas rains ?— They trust to the Christmas 
rains ; there arc not many jhils which give a second 
watering. 

32. Q. Would it be an advantage, if by a c.inal or by the 
rains of heaven thesc/AtYs were filled at Christmas time P — 

It wonld make assniance doubly sure. 

33. Q. Snpiiosing a canal could ho brought down into 
Hardoi, without doing injury, to Shalijehanpur, would it be 
acceptable to the people, or would they think it a nuisance ? 

— They would not lise to pay for it ; I think they would 
be afraid of reh ; tenants are very imioli afraid of reh. 

34. Q. Is there much reh in Oudh P — No ; south of the 
Sitapnr District there is a good deal ; from there down to 
Bara Bank! there is a little ; large oosar plains exist south 
of Dnao. There is generally not very much reh in Oudh, 
but the peojAe are afraid of it. 

85. Q. AVith yonr large experience of Oudh, can you 
suggest anytliing by wkioh people might bo bettered in the 
way of works ns a protection against famine P — I don't think 
anything is required when yon can make kachcha wells all 
over the place for a few rupees. In Gonda and Babraioh 
water is 12 feet below the surface. I don’t believe in inter- 
fering between landlords and tenants in Ondb. I don’t 
think Government could do anything except give advances 
when they arc wanted and that they do at present. The 
Courtof AVards have stimulated wells, and some of them are 
not very snccossful ; it depends on the individual manager. 

36. Q. {Mr. Roberts.) — It depends entirely on him P — 

In the Knpnrthala estate in Bahraich some magnificent 
woUs were made, but not used ; even in the famine year 
the people Would not use these wells until presure was 
brought to bear on them ; then they used them a little. 

37. Q. {Sir Thomas I{igham.)—\yhy was that? — They 
said they did not want irrigation for their maize. 

38- Q. {Mr. Roberts) — In Sitapnr and Kheri a great 
quantity of the area is grain rented ?— Y^es. 

39. Q. Grain renting is usually supposed to indicate a 
low state of cultivation ? — Yes, it does. 

40. Q How does that affect irrigation? If a canal were 
made, wonld the tenants be induced to work other lands or 
sjicnd their money and labour in making their lands pro- 
ductive? — Grain rents are of cotxrse a backward system; 
there IS no doubt tbiit no tenants, or very few, will make 
a well under the grain rent system. 

41. Q. AYhal share doc.s the landlord take? — You may 
say Unit it comes roughly from oue-thiid to two-fifths. 

42. Q. One- third to the landlord? — Yes, after making 
all deductions ; it is a very comp'ticated process ; I described 
it in my Settlement Keport. It varies from one end of 
the district to the other ; in the north of Kheri the landlord 
does not get moie than -Jth or -gth. AYhere there is no 
demand for the land the landlord’s share is bound to be low, 

43. Q. But these lents could bo converted to cash 
rents? — I am veiy much against any attempts to convert 
from grain to cash ; it has been tried several times in Oudh, 

Sir A. Ljall was veiy strong on the subject, when 
tho Oudh Kent Law was under levision. I think there 
aie very few people who could do it successfully'. I have 
seen rents converted by a zealous Deputy Commissioner 
in Sitapnr, and the results were not snccossful ; tenants,who 
howled for tasU reius in years when crops were good and 
prices going up, bowled to be sent back to grain directly tho 
famine came, and they were afraid that bad times were 
coming. There is a big taluka in Kao Bareli, whero in the 
famine of 1877-78 the talukdar reconvorted from cash to 

giain at the request of the tenants and has kept to grain 
ever since. It is a backward system, but it is working itself 
ont. 


. N. K. 
Butler, 


oWei Sj, It was estimated that 560. 000 jte»*ela wclia were made in IfcOG-Of iu Ihe Uuiled Provinces ; and that 

HO.OOOoI this iiumhcr were couBtruclcd Irom Goverumeut advances • ' 
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44. Q. The iendency is to increase the cash-rented area ? 
-Yes. 

45. Q. {The President.) — As regards a village having 

one well to 30 acres of oultivation, how many acres of iiri- 
gation would that have in the year P— It depends on the 
well. In Southern Ondh there are 4, 6, 8> 10, and 12 
buckets working ; in Northern Oudh you have shall wells 
in which w.ater is drawn by men and not bullocks. The 
natives say on the average 10 aore.s can be irrigated by a 
well. In I’artabgarh in the year of settlement they had 
1 6,522 wells and 14,670 iac^c/ia, and they irrigated 

from wells in the year 181,728 acres ; that works out to 
5| acres; a hachcha well works less than a y)aI:l;o well. 
That is actual irrigation ; there would be an equal area pro- 
tected, because kharif would be on one side of the well and 
rahi on the other ; that would work out to on 10|- acres per 
well. There would bo infinite variations according to the 
size of the well, depth of the water, position of the well, 
length of the run to the field, subsoil and nature of the 
crops. I think from JO to 16 acres per yiaiira well is 
protected. 

46. Q. What do you mean by protection of i\ie kharif? 
— There is no protection of the kharif-, the area under 
kharif one year is under rahi the next. 

47. Q. (Afr. HIuir-Mackenzie.) In a year' of drought 
the J/iarif would fail p — Yes, it might ; they could irrigate 
if they wanted to. 

48. Q. Would they not Work wells in the kharif? — To 
some extent they do where they grow rice and sugarcane in 
soil which is not naturally suited to rice and sugaicane. 

49. Q. {Sir Thomas Bigham.) — In a break in the rains 
do they work their wells in the kharif P — Yes, if there is 
any alarm; wells never run dry. 

60. Q. {The President.) — Would you say that the best 
agricultural policy for Oudh in the future is to freely en- 
courage the multiplication of pakka wells P — Certainly. 
But I don’t think you can make wells without limit. Well 
Irrigation in Oudh is supposed to be of very little value 
without manure ; there is comparatively little manure in 
the northern districts in comparison with the southern ; in 
Southern Oudh they all feed their cattle ; there is more 
human excrement and greater econoir.y. 

61. Q. The inference is that they must keep up a certain 
number of cattle ?— Yes, but in Sitapur and Northern Oudh 
they draw water by hand. 

52. Q. Would they irrigate as much as 5 acres to a well P 
— Yes, 6 to 7i acres or even more for any one crop is a 
pretty general estimate.^ fdr. Hooper, who is a great auth- 
ority, worked it cut and it came to 7 j acres. These figures are 
taken from the Settlement Report for Busti. (Conver- 
sation on some discrepancies in the figures of the Settlement 
Reports and the figures provided by the Laud Records 
Department.) All these agricultural statistics ore only 
approximate. Tlie Hardoi statistics are very bad owing to 
the paitearis there being bad. 

63. Q. Do the Oudh tenants readily take takavi ad- 
vances P — They don’t like them much ; they won’t take 
them if they can get money elsowliore. 

64. Q. AVonld they sooner pay a higher rate of interest p 
—■I don’t think they look at the interest or the commission 
which is taken by revenue subordinates ; they look at tho 
repayment ; tho difficulty is that the tenants must pay 
upon a particular date ; the same difficulty exists in 
Kiiropc. 

65. Q,. {Sir Thomas Higham.) — The irrigated area in 
' all these districts forms a very small proportion of tho total 

cultivated area ? — Yes, but then a great part of the 
northern districts \stcrai — land where ii ligation does harm ; 
tho people won’t iirignto in the whole of tho north of 
Ivhcri, and in the whole of the north-east of Silapnr ; there 
is also terai about Bahraich and Gonda ; and in the terai 
water is so near the surface that the land is cold, and the 
rahi if iirigated would rust. 

66. Q. They don’t use wells in these tracts? — Only on 
the higher ground for garden cultivation ; the water is only 
B to 10 feel below the surface ; they lift it with yAorTosand 
levels. 

57. Q. Would thoie he any additional cidtivation if you 
made a canal p — Tho aiea which would benefit from a canal 
is the hhur liacl along the Gumti ; that is undulating 
country ; the subsoil is white river sand. They make 
little weUs and they lift out water in gharras ; they irrigate 
very little, but they do irrigate ; a canal would certainly 
do good there, if it could be worked in such uneven country. 

68. Q. 'i he spiiiig level would bo near the surface F — 
Ten to twenty feet, cxcejt on the Luekiiow border. A 


oanal would only protect the area which is now move orless 
protected by wells wijhils, 

59. Q. There are no wide stretches of uncultivated 
land ?— Absolutely none. 

60. Q. Hardoi suffered very much ’from drought in 
1896-97 ; was that due to jhils not filling or was there 
shortage of rainfall P-— General shortness of rainfall and 
the jhils did not fill A smaller area was sown, because the 
people were in a bad way ; tliey had been exhausted by the 
wet years that had precede! ; 1890 to 1894 were years of 
lieavy rainfall which had hit the district very bard. 

61. Q. Yon say, if you took a canal through Sitapur, it 
would ruin it? — Yes, I think so. 

62. Q. You don’t think that about Hardoi ? — If you 
could take a canal through Hardoi without water-logging 
the centro of the district, it would do good. I am not 
enough of an Engineer to know if it is possible. Y’ou can 
drain Hardoi into the Ganges. 

63. Q. The difference between Hardoi and Sitapur is that 
one can b e drained and not the other ? — Yes. 

64. Q . Y^on would have to drain extensively in Hardoi ? — 
Yes, and the drainage would have to begin in Shahjahanpnr, 

65. Q. {3Jr. Muir- Mackenzie.) — Would not the drainage 
lower the spring level P — I suppose it would. 

66. Q. {Sir Thomas Bigham .)— an inundation 
canal benefit Hardoi P — I don’t know enough about it ; I 
have never been in a canal district. I don’t know whether 
an inundation canal would do good or harm. 

67. Q. The idea would bo to run one during tho kharif 

and fill the when there is a deficient rainfall? — In 

those places, if yon have a big cut, it scours and yon get a 
ravine, hut that is an engineering matter. If it could be 
done without water-logging the centre of the district, I 
think it would bo a very good thing for Hardoi, but I am 
not competent to give a decided opinion. 

68. Q. They would not want a canal during the rahi ? — 

69. Q. Provided thejhils were filled up? — They could do 
as it is in ordinary years and trust to the growtli of wells. 

70. Q. Beyond Hardoi is there any distriot in whioli a 
canal would be benefioial P— No, I think not._ Mr. Hooper 
says — “the only desire evinced by tho peojrlo is that a Canal 
should not bo brought in. This feeling is strpng and it 
is shared by most people who are ncquaintod with tbo 
irrovince.” 

71. Q. You have never known any people express a desire 
for a canal there P — I have board individual tenants in dry 
villages, where they can’t make wells, ask for canals, but the 
mass of the people in Sitapur and Kheri are strongly 
opposed to them. 'They are .afraid of reh and watcr-Ioggiog. 

I was in those districts for seven years and know them 
pretty well. Landlords are opposed to them with very few 
exceptions, because they honestly believe that they would be 
dangerous, and of course they don’t want to have canal 
subordinates coming in between themselves and the tenantry. 
The feeling on that point is very strong and always has 
been in Oudh. The}' eay it woulu upset the social system ; 
but tho other feeling is also strong that a caual would pro- 
duce wnler-Ioggiug. 

72. Q. That feeling was very strong when tlio canals 
were firet proposed iu 1870 ? — Yes. 

73. Q. Has it been modified at aU as the result of 
drought ?-I am told that oue or two talukdars are in 
favour of a oanal, but there is no doubt that the majority 
arc against it. 

74. Q. If a canal was made, would_ it be possible to 
obtain anytiiing out of the landlords in the form of an 
owner’s rate P — All things are possible, but all things are 
not expedient. They would protest and the Oudh taluhdars 
have protested very strongl}' at times ; it would be a political 
question. 

76. Q. I was looking nt it simply from an economic 
point of view ; would tboir rent bo increased to an extent 
sufficient to juBtify the imposition of the rale? — I cannot 
see bow rents can be increased mucli in tlio south of Oudh ; 
they average betweeu Its. 6 and Rs. 7 an aero over whole dis- 
tricts. In a tract on tlio border of Sitapur and Barn Bankr 
tlioy average Rs. 8, '9, and 10 an aero for tlio whole village. 

76. Q. {Mr. Muir-hlackenzic.)- On irrigated land ?— 
No, hut the hind does not veqniio it ; they grow sugarcane 
without irrigation ; it is very fei tile coll ; perhaps there is 
something peculiar in the soil. 

77. Q. {Sir Thomas Bigham.)— Yon don't think there 
would be such agreat incrcuso in the productive value of lue 
land as to justify a rate on tlic owners P — ^No, and water- 
rates would he very i:ni>(tpular. 
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78. Q. Apnvt from wator-rotcg would it bo possible, do 
yon think, to do ns wo do on other cnnals where wo tnko 
something out of the owner P— I think not. 

79. Q. A wnter-rnto wonld have to bo levied if wo made 
a canal; would tho people take tho water.® — Water-rates 
wonld bo unpopular in Oudh, beenuse they aic quite ooii- 
Iravy to tho cnatom of the countiy ; there are no wet and 
dry rates; tho tout is a lump rent; a man may have one 
anna on the lupcc ns leg.al enhancement ; it is pul ou all 
land equally. People wonld regard it as zttUtvi to assess 
them specially for water ; one or two talukdars have tried to 
put on a rate for tank irrigation, and tho tenants have 
immediately complained. 

80. Q. If yon made a canal and brought water to tho 
land in a feasou of drought, would not tho tenants be glad 
to pay P — They would pay of course in years of drought, hnt 
u watcr-mte would be unpopular in ordinary years. 

81. Q. Tho qustion is whether they wonld tnko water 
if they had to pay P — No ; not if they could get water from 
wells. 

82. Q. Wo could not make them pay unless they look 
water? — They wonld say — you have drained our J/iiU and 
sho\ild giro us the water free. 

83. Q. A canal would save tho expoi\Bo of lifting P — Yes 
but it fakes a long time for them to change their customs ; 
if they conld get water anywhere else, I am perfectly certain 
that the vast majority would not touch canal water, because 
of these rumours that canal water chills tho land and pro- 
duces rcfi. 

84. Q. {Mr. Muir-Maclcnzic .) — Yon wish that a sti- 
mulus should bo given to the digging of wells ? — I don’t 
wish much stimulus given, hccauso I ilon't think it is very 
wise ; they arc working up gradually. In the old days in 
the Court of Wards a Deputy Commissioner somotimea sti- 
mulated the digging of wells with ralhor ridiculous ic.sults 
in some eases. Wo can take borings, but tho borings are not 
very well done, and the natives prefer their own methods of 
finding onl whether there is water ; they have ono method 
in Kheri which I have seen work very well ; little saucers of 
water are placed on the ground ; if they ate found to bo filled 
with water in the morning, they say there is water tinder- 
noath ; if they are dry, ttien tlicy holievo there is no water. 
In tho Court of Wards Manager’s bungalow at Lakhimptir 
they bad a man who took a boring for a well ; after spending 
some hundreds of rupees ou it ho got to saud and the thing 
was useless. The gardener tried the melliod I spoke of and 
not 20 yards away found a spring, and a hachcha well 
which cost a few rupees has watered the whole compound 

'■ ever since. Some rid Kurmis arc supposed to bo able to 
say from taking up a handful of earth wlietbor there is 
water underneath. 

85. Q. Mr. Hill, Manager of the Court of Wards, seems 
to have been very successful? — Ills a matter of individuals. 
In Cawnpore and Moradahad Government tried after tho 
famine of 1877 to start wells and put on selected officers, 
but ramtndars would not take thorn over when made. 
Government spent Rs. 25,000. 

\Mr. Soherts .) — Wo don't, I think, got full information 
of failures in ttio Court of Wards estates. 

£6. Q. (Mr. Hull -MacTcenzie^ — If you have a special 
man, could the thing be done?— I think “ facilities ” should 
be given, but I am against " stimulus.” 

87. Q. By stimulus I was really alluding to such things 
ns the liberal provisions of advances P — I entirely agree that 
advances should be given. 

88. Q. That the people, instead of being left to them- 
selves, should he pushed and should have the advi.«abilily 
of taking these advances pressed upon them ?— There 
the personal equation comes in ; it depends on who pushes 
them ; if you told the tahsildar to push them, he would say 
'jo Miktn.” 

89. Q. Do you mean that the tahsildar wonld be likely 
to stimnlate people who didn’t want tho money to make 
wells P — Yes. 

90. Q. And to make wells where they were not really 
required ? — Yes, in the famine tahavi was given ; it had 
to bo given very rapidly, and there is no doubt that a lot 
of the wells made have not since held water ; also in the 
old days of Oudh some of the Deputy Commissioners used 
to stimulate well construction, and you see many of the 
wells are now without any water in them. 

91. Q. AVero they made from advances P — Yes, many of 
them were. 

92. Q. If places for wells were ascertained by means of 
g boring beforehand or in any other way, so that mistphes 


might bo avoided do you think it would bo unsafe to push jlfj.. S. J1 
tho matter ? — If rislis could bo avoided, ooriainly not. jiniler, 

95. Would yon not go further and, with tho objeot 

of oxicnding wells, take a certain amount of risk ? — Not in 

Oudh. 

O t. Q. Your remarks ore vcstriclod to tho particular con- 
ditions of Oudh P — Yes, almost all my service has boon 
I here. 

96. Q. Yon said a great dc.al of money was spent in tlie 
famine on kacJicha wells P — ^Yos. 

90. Q. Was that prinoipally out of advances P— Y'es, 
advances from Govorumont and landlords. 

97. Q, Prinnipnlly from Government advances P — Yes. 

98. Q. Did money-lenders refuse to come, forward ? — 1 
don’t think they oonld have boon said to refuse te come 
forward ; they gave a lot of money, but it was an excep- 
tional occasion and a great deal more money than usual was 
required. I should say, spoakiug roughly, that the 
additional amount was mostly provided by Government 
on that occasion. 

99. Q. Yon don’t remonihcr how ranch it was P — I am 
afraid not. 

100. Q. (il/i-. NoliCf^s.)— What doesaific/ie/iflt well cost ? 

— It vitrics from Re. 1 to Rs. 6 in Silapur ; in tho south of 
Oudh it is from Ks. 6 to Rs. .30. 

101. Q. Relatively to the total cost of onltivalion a 
hachcha well is only a smoll proportion ? — Yes. 

102. Q. So that tho cost is often met by tho people 
themsolvoB ?— Yea, the people made thousands of wells 
themselves on their own initiative and thonsands more were 
made by- Government assistance. 

103. (Mr. Mu{r-h[acLenzie .) — In the famine were 
tlicro hachcha wells mostly made out of Government assist- 
ance P— I think the people thomfolvos made more than 
Government made for them. 

1C4. Q Was a very considerable proportion made out 
of Government advances and which could not have been 
made but for them P— A very considerable proportion vrns 
made out of advaucos, and I suppose conld not hove been 
made without them. 

105. Q. What was tho procedure adopted in making those 
ndvaiicoB P — Tho ordinary procedure was too slow, atid so 
tho Pargana Officers were sent out ; they obtained lists of 
people .requiring iakavi for wells from hanungos and 
tashildnrs and landowners and shovelled out tho money ns 
fast as possible. 

106. Q. Did they take money with them P— Yes. 

107. Q. Do yon think it_ wonld not ho a good thing 
to adopt that procedure in ordinary times? — Yon would lose 
a lot- of money nnless yon had careful enquiries. Tho 
dishonest people, if they thought tliey could get the money 
direct from tho Sahib on the spot, would not make all the 
wells they had taken advances for. You have to look at 
tlio register to see whether tho land is nctnnlly owned by 
tho man or if it is mortgaged ; you cannot do that in 
the villago. 

108. Q. A great many officers have been in favour of 
this procedure on the ground that it is precisely in the • 
village that these particulars can be promptly and accurately 
ascertained P — Yon could do it when it is exceptional, but 

if it became tho rule, it would be very difficult. 

109. Q. There was an officer in Bengal who was rather 
snccesstnl and he went entirely on these lines P — It depend 
so much on tho person. 1 should like certainly any simpli® 
fication of procedure that can be made without undue risk. 

110. Q. Do yon think the Government will fail to recover 
alarge proportion of these famine advances apart from what 
they have decided to remit P— I think they have recovered 
all. 

111. Q. That wonld show there has been no particular 
risk run in spite of everything P — They have wiped out a 
good deni. 

112. Q. The Government decided from the first, I suppose, 
to remit a good deal ? — Yes, but you know how these things 
are done ; perhaps Rs. 10,000 ovRs. 20,000 cannot be traced 
and that all comes in under remissions. 

(itfr. Soberis .) — Remissions were not made till some 
time after the famine was over. 

113. Q. (Mi\ Muir-Macheiizie .) — Do you think the 
provision as regards exemption from enhancement stands in 
any need of revision P— In view of the figures of well con- 
struction in Oudh, I can hardly advance anything in favour 



INDIAN IRRIGATION COSIMISSION: 


2G4. 


Mr. S. JT. of a permanent exemption for improvements. I cannot see 
Sutler, thit it is necessary in order to get improvements, bnt 1 
tliinlc it is very desirable as a part of our settlement policy. 

114. Q. Why is it desirable? — Because I think tliat 
all round in the United Provinces and Ondh wo arc 
taking at each suocefsive settlement a smaller and smaller 
percentage of the actual assets. If yon are doing that and 
at the same time > on can encourage improvements, it is a 
verj’ good thing. Also I think that most Settlement Officers 
will agree that, so far as there is a defect in our settlement 
system, it is that a man who works up his village at the 
end of the settlement is liable to find that his revenue will 
be enhanced more than that of the person who has left it 
alone. W^e guard against tliat ns much as possible ; but, as 
a matter of fact, you cannot make allowances for all 
improvements. 

115. Q. {Mr, Hoherts.) — Is it logically ard equitably 
necessary that it should be so ? (Illustrated by an example 
in which a landlord’s rent is Ks. 100; he tnako.san improve- 
ment and raises the rent to Bs. 50 more ; the question 
was asked why the whole improvement should go to the 
landlord.) — Nohody can say that the present rules are not 
liberal and equitable, and, in view of the figures of well 
construction, it would be, 'as far as well protection ia con- 
cerned, unnecessary to make them more liberal tlian they 
rae in these districts ; at the same time I think the more 
liberal yon are at the settlement the better. There is no doubt 
that the improvement allowances given at the settlement 
were not as great os Government intended them to be. Settle-- 
ment reports show that Settlement Officers did not allow for 
impio\ements in the earlier settlements of Ondh to the ex- 
tent which later we did allow. In the Lucknow report there 
is a passage “ Landlords merely regard the sinking of wells 
ns a ground for enhancement of revenue at the next 
settlement. Such considerations have materially interfered 
with the cnnstrnction of wells.” Tliat may he the case in 
Lucknow, hut I don’t think it is the case generally- As 
the figures show an enormous number of wells have been 
made, and there is not the slightest doubt that the hind- 
lords did not know anything at all about the improvement 
allowances that were notified in the Board’s circular. 
IVhen I went to Sitapnr I heard a report at the beginning 
that a landlord was covering over Ids wells in view of 
settlement proceedings. I issued a notice to them to fih 
their claims to allowances for improvements and then they 
came in ftiousands. A great many allowanors were made on 
appeal by the Settlement Commissioner. 

116. Q, (iUr. JWjtir-Mackenzie.) — Co you think they 
understand that allowanoes have been made and will in 
future be made to them? — I think so; but you cannot 
answer for 30 years hence. 

' 117. Q. What happened in the settlement nltogolbor, 
was there an enhancement or reduction ?— There was a large 
enhancement. 

118. Q. You don't think the effect of that general en- 
hancement has obsonred the fact that they had some im- 
provement allowances P— No, because they got so ii any al- 
lowances on appeal. 

119. Q, We heard in the Central Provinces that the 
zamindars said “ you say I have an bad allowance made for 
my improvements still I find an enhancement; it seems 
tbiit is not the case.” Is there not a tendency to say that ? 
— There is a tendency to say it, but I don’t think they 
believe it. 

120. Q. (Mr. Muir-Mackenzie.) — You say there is no 
distinction between dry and wet rate in Oudh? — In all 
the settlement reports there are no dislinctious. In local 
areas you can sometimes find something like them. For 
instance, the rents in a tract where wells cannot be made 
would be lower than where wells can be made, other things 
being equal. 

121. Q, The tenant in Ondh has no enhancement of rent 
ever placed upon him in respect of his improvement ?— I 
should not say “ ever,” hut the rule — certainly in every 
district 1 know and I believe in every district — is to take 
the enhancement of rent on all the tenants at one time 
and at the sam^c rate. If the landlord wants to get any- 
thing ont of his tenant for a well or improvement, he will 
have a nuzzur then and there, if he thinks the tenant can 
pay it. That is their way. 

^ 122. Q. Can any steps he taken to prevent the landlord 

getting that rrrfxvr;?- out of the tenant — any practical steps? 
— No. Any tirne the Government has attempted anything 
of that kind it is passed on to the tenant. Yon cannot 
stop it. A great many landlords do not do it. I think the 
majority of the landlords of Oudh treat their tenantry, as a 


yUle, very well, as well as any landlords in the world, hnt 
yOu cannot stop the men who do it. 

123. Q- You do not think it a feasible measure that may 
eventually stop it to declare it illegal ? —No ; it would be 
futile and inadvisable. 

124. Q. Can a man sue for it? — No. 

125. Q. In order to enable advances to be made to tenants 
for wells, would it be advisable that they should be given 
any transferable interest in their land merely for that 
purpose P — Yon cannot in Oudh, because of the sanads. 
We say wo maintain the stains at. annexation. Lord Law- 
rence tried to introduce tenant right into Oudh and failed. 

126. Q. I am alluding tn, I think, Mr. Molony’s pro- 
posal, which is that merely for purposes of takavi advances ; 
he proposes to legislate to give the tenant a transferable 
interest it his landlord refuses to make the improvement? — 
I do not think yon can create- any new rights in Oudh 
without a great deal of trouble, and I do not think they are 
required. 

127. Q. Then what seenrity will you get from the 
tenants? — They have the security of groves, hlillocks, 
carts, — personal property. 

128. Q. Will that security he sufficient for one owner P — 
They generally have collateral security too. It is no 
difficulty to get it fi-om a good tenant. Many of the 
improvements are made by JTvrmis who co-operate very 
much amonsgt themselves. 

129. Q. Do several people ever combine to take advances ■ 
or wells ? — Yes. 

130. Q. Can yon give me any opinion as to any measures 
it might be advisable to adopt for getting into the famine 
programme works more useful for- irrigation ? — I cannot 
give you any geneial opinion about that. I have served in 
distriots where we do not want works for irrigation. 

131. Q. (Mr. Rafaratna Mudaliar.) — Was the large 
increase in the number of wells since the last settlement 
due in some measure to a series of nnfavonrahle seasons, or 
was there any special cause?— The large resort to well- 
making was chiefly the result of peace and prosperity which 
followed the introduction of British rnlo in Oiidh. At the 
last settlement it was noticed that the tenants had begun 
at once to make wells, and now they are going on steadily. 

132. Q. ( M7\ Muir-Mackenzie.) — ^They did not stoP 
before the revision of settlement ? — I do not suppose the! 
made so many, hnt they did not stop actually. The move- 
ment slowed down, no donht;hutit is going ahead again 
fast cow, I am told. 

133. Q. [Mr. Rajaratna AfnrfaHar.)— Do yon think 
the extension of wells would have been still further stimu- 
lated if more liberal terms had been granted in the way 
of exemption?— That is rather hypothetical; in a few 
cases, no doubt, people would have made wells, who have 
not made them ; but in face of these figures i do not think 
you can say that more liberal exemption iii Oudh would 
have led to a much larger well coustruotion. I am in 
favour of liberal exemption of iraprovomeuts, bnt I cannot, 
in the face of these figures, allege that the present rules 
have deteired improvements. 

(Mr. Rajaiatna Mudaliar.)— In the Madras Presi- 
dency there is permanent exemption and tlie result is 
marvellous. 

(The Pj-esidenf.)— Have you nnytiilng in Madras to 
compare with this P 

(ilTr. Rajaratna Mudaliar.) — Yes. 

(Mr. Muir~Mackenzie.)— In Coimbatore they have some 
wanderful wells. 

(The Fresident.)—! have not seen a record of Ijtakka 
well to 30 acres of cultivation. 

(hir. Rajaratna Mudaliar.)-'^e have two or Ihrio 
waterings every week in Madias. 

(The President.) — Is there any place in Madras with a 
pakka well to every 30 acres? 

(ilfr. Rajaratna Mudaliar.) In Hardoi there has been 
a decrease of population ; was it dne to the famine?-— Mr. 
Burn, the Census Commissioner, is here, and will fell you 
about thnt. I should .sny the wet years before the famine 
had a great deal to do with it. 

134. Q. If the area irrigated from a well nmonnls to 
26 per cent, of tho cultivated area, and yon say- the wells do 
not give out during a dionght, why should the population 
suffer such a great Ic ss as 20.000 in ten years? — Tho d'^' 
trjet had had four years of fleeding, which mined thepeopl? 
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ntid then on the tep of Uiat U had n very lad famine. It 
hasn dry tnacl aa well nan wet tract — one aacd and oiio 
chay. 

135. Q. Will not the people irripatc the l-harif even in n 
dry year f— They do when they want it; if it ia a preat 
dreupht, they irrigate their corj>s, cjpccinlly rice in the. 
Iharif. 

ISC, Q, Conld CO r«r cent, of the area be irotected by 
well where l-aeheha ncila e.an le innde F — Yra, but they do 
not irrigate n large area — 2 to 3 aerra in Hanlni. 

137. (J, Is there a large area of rire tinder wells P— No, 
on the NfMl border there are large rice tracts; and (he rice 
is coaitiiouly grown in tracts near rivers and in dcpresilona 
noaryAiYr. 

ISS. Q. In yonr eettleaicnta did von grant eremptioiu 
where the irnprovemonts were rot registered ItforthandP — 
Y es. There were no u'gis'tations in Cilapnr and Klieri.nnd 
I gave very large nllotvancca icdccd. The I'cople did not 
hnow of the order to register. 

139. Q. What was the aincnnl of abafcmenl given in 
SiUpnrP— Over a lahh. It is largely a grain-rented ti^el, 
nnd in a giain.rcnted district the landlord does rrerything. 
Since last settlement at Silapnr they h.ave made an enermocs 
nnmher of nerv hamlets and brought land under culliraticn. 
For nil thre I made very liberal nllowaneos,— »o lilcr.tl in 


fact that I could hardly justify them except for the 
enhnnceinont I loolc, which was 30 per cent. Uovommciit 
wanted a moderate solflement In Bitnpur ns elsewhere, nnd 
they passed my nllownncea without any objection. 

IdO. Q. {Sir Thomat I/ijdnm.)— A very small proportion 
of that was on iicconnl of wells P — Yes. 

Ml. Q. (dfr. Jlajaratna ^futialinr .) — That assessment 
was ill respect of Imidlords P— Yes. Tho estimated enhanne- 
ment of Silnpnr was CO per cent. That was made on tho 
figures. One had to rejeot many figures nnd mnlto allow- 
ances for precarlouK tract.s, 

M2. Q. (A/r. Jiohert/.)— Sixty per cent, inclndcs now 
lands nndcr cnlttvntton P — Yen. 

M3. C?. What nllnwanee was given for Improvements P— 
In the wlitlo of Bmilhem Oiidh a large poilion of tho allow- 
ance was given on appeal or in revision. Altogether I 
should My that at less! 5 lahhs, nnd preh.ahly as rnticli ns 7 
lahh* had been allow ed for improvements in 11 dislriota 
In Ondh. In tlie twelfth they are, I believe, mailing very 
liheral alloirntiees. 

144. Q. (Afr. Ita/nratra Ariirfttfiar.i — Wlint was llic 
ntr.onni of rnluetion to tenants? — Tehniila donolgetnllow- 
oncfs at settlement. 

(Afr. J?of'er/».)— We do not gel into relation with the 

Hants at selticmeals. 
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1 Q. (Tht Preji'fen,'.) — Y'ou have an exi»'it well.-inler 
ntt.vlievi to ilio department. Do you find mu-h work for 
him ? — He was rnly apjx'intod a yivir ago and liithetto 
la' 1..TS liad inoie than he ran do, 

2, Q. llr.s he Inim'd any others tinder him?— lie has 
suMnlinatrs to do I'onng, I'lt lie i« net at prv<eiit mining 
nnv frl:>ol of engineer in sp,vial we?’:. My intnition 
is tii.at, if till' demand for his rervires rontinue. we sh.all gvt 
a young overseer to i-' tr.aiiiel ly Iiim n« his n'*i<U*.nt. 

3, Q. (Afr. AfuiV-Afaelf.snV.}— He is a Pnhiic Works 
man? — Y’es; he ess working on Iridge building. Then 
he had a spxiai training at lioorl.ee. 1 mr.-.n to sr.ait on 
the demana. 

4, Q. (7aeJ’renVfnf.) — Would it not le a goc-1 thing to 
ftart fosne others as fceiri as porsil’e ?-- 1 c.annot fay that 
the demand is net tempoiary. 1 his man has Ireti lent 
to cx.amine the drinking wells in the Tirai. He is now go- 
ing (down to the roiitli of Jlinapur to try f(imo of tlie rock 
wells. I cannot MV whether tliere is work for one man or 
five. 

6. Q. It seems very imiorlant tl at well-sinkers should 
get advice of tin’s tort. Wc have l:nd .n p-eat deal of 
evidence, in tlie diiTcicnl districts, of tiie trouble that arises 
from mistakes in sinhing ncils ; and time has U-^-n a proposal 
that at the he.ad-qnartcrs of eacli distiid Uicrc sliouhl ho 
dporing tools av.ailahlf? — Th.al svas tried by onr deiartmcnl 
in ISSi. I cannot find where tlio»o boring tools are now; 
perhaps in tlie District Engincer'a godown. I slitmld 
object lo leaving tools n’oout if there is no m.an to look after 
them. 

C. Q. Do you Imow how much the tools coslP — Asetco’ls 
adiout Its. 300, 

7. Q. Can you not gel them cheaper? — ^dVithtliesyalomof 
boring, under whicli we work at present with iron pipes, that 
is tlic ciieapcst wc can get Ihcin for. I3ut llic Deputy Director 
of my department, who 1ms had American cxiK'ricncc, says 
that it can ho done much cheaper at any mto to 30 or 10 feet, 
with an ordinary augur, without tlio pipes, nnd wo arc 
working out tho "details of that. In tlint case it would not 
cost more than Ids. 160 at tiio outside. 

8. Q. lYo have been struck in our evidence of Ondh with 
tho immense number of wells. In tho lino B.arcli district 

■ there is one for every 30 acres. Is there ray limit to lliat, 
when will they begin, to interfere witii ono another P 
— Wc have not reached tho limit yet. ■ 1 liavo been work- 
ing out tho .districts tlmt have tho largest number of wells, 
Fyzahad (Pnchliim Rathi) had 22i wells to every square 
mile in 1897. Tlioro wasno complaint of the wells running 
iy. It is a dampish district. Barahanlii (Ilydcrganj) 
had 17. 

9. Q. Are these mostly recent or bid P— Tho incrcaso goes 
on steadily. Tho wet years, which ended in 1804, seem to 
have had the effect of diminishing tho mto, hut wo have 

■ not got tho' figures for tho 80 ’b. _ In tho beginning of 
1896 thcro was a rapid extension, wliicli again shows signs of 
a falling off. 
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10. Q. Do ytiii tliiiik li st tiiis natiiml extension of wells 
is nii'tigb, or tlml we fhimbl try lo fliiiiiil.ite it by giving 
gnwter Lvilitirs fir futan loans?— Tlie hatter are not 
iiiueh availe<l of a|'ji,areiit1y,— not ns much n« tliev might 
l-e. 1 think the delay in getting tie loan h the thing tlie 
people mo’i object to.” 

_ll. Q. If tlirre wete some hlmjile, easy proeediire for 
giving loans, more might M t.aken r — I do not say it would 
mall- any very great diffm’iiee, hut it would he nn'niil to the 
jioople, 

12. Q. ?o far, I think, our Commis-ion must eomc lo this 
ccncliision nloiil Oiidh ; that wells nnd i/.il (lank) irrigalioit 
is the only mole of irrigation they wi«h to imve, 
I'uhlie opinion seems lo he very slroi g agniii.'t any great 
e.annl ediemep— Piihlio opitiicu was very much against it 
in llarahanKi. 

13. Q. Therefiire there is the more reason to encourage 
the cultivntrni lo extend jHtHa wells P— They mutt depend 
oil falka well.s putting aside the Saidah Canal. 

M. Q. What is your opinion as to the area cemmanded 
by a well in ordinary cireniiistanees ? — 1 do not think it 
po-sH'le lo give an e-timale for the Provinces: the wcll- 
irrigaled nreajast cold weather showed that in soirc cases 3 
acres were irrigated p-r well ; in others 7. 

_1G. Q. Have von eiperienee of a ran-al-irrigalcd dis- 
trict? -I have been all tbrough tlie ceiilrc of tho Agra 
Divi-ion, nnd I h.ave been Collector of IJul.aiidsliahr. 

1C. Q. Twenty years ago tliere was a strong feeling on 
Ihcp.ait of revenue odicers of the mischief done by over- 
irrigation, nnd wo were encouraged to keep irrigation down 
to nhont SO per cent, of llic aelutil village lands. From 
onr inquiries at All.ahah.ad it scorns that that feeling has 
passed away and that a village may have 80 per cent, of 
village lands irrigated without any harm? — It depends 
entirely on tho cireuinslnnccs of tho'individual village. If 
von have a village or a largo area of fertile low land, it may 
ho very niisafo to irrigate 25 per cent, of it. But with a 
village with very liUlo low land, it would ho perfectly safo to 
go lo 40 per cent, in any single year ; that would bo CO or 
70 per cent, allowing for rotation. 

17. Q. Is thcro any chnnoo of tho villagers reducing 
their- graring grounds for tho sako of getting irrigated 
crops?— Thcro is pmctically no grazing ground in irrigated 
districts now. 

18. Q. That is very eprious ; is it not P — It is serious 
in a way, hut it is a question of turning tho availnhlo land to 
tho best ndvanlago. 

19. Q'.' Ilavo you Itnown of a case of land . whicli 
bad hccomo water-logged or covered with rck being 
Tcslorcd to cultivation by drainago? — I havo scon no 
case. But tho Ifali Nadi valley in the Bulandslmhr district 
has largo areas onltivatcd whioh used to ho ooverod by reh 
heforo tho ohannol was doeponed. In tho Unao district in tho 
year 1893-94 when I was doing sottlcmont tho villngds along 
tho Sai rivor wore completely water-logged ond hod to havo 
their rovenuo reduced in tome cases by ono-half. Tho low 
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Mr. W. S> lands were covered Tvilli reJi, That is all under cultivation 
Moreland, again now. 

20. Q. Tliere was no drainage work P —No drainage was 
done. That was a case of the stream being nnable to do its 
drainage work in the wet seasons. It was the series of wet 
jears in 1891-91 which started our calamities. 

21. Q. Have you had experience of kans grass in Bundel- 
khandP— I know nothing special about it. 1 have an 
experiment in hand but it is not far enough on to sav anv- 
thing about it. 

22. Q. Have you seen any irrigation at all on black 
cotton soil P— liarely, 

23. Q. You have heard the general opinion expressed 
that irrigation is not suitable for that soil ? — Yes. 

24. Q. Do you think the feeling is general throughout 
Oudh against the Sordah CanalP— So far as I have had an 
opportunity of judging. 

26. Q. Does your own judgment go along with the 
general opinion P — I am not very sure about the alignment ; 
but so far as it goes into Bavabanki, which I know, it would 
be very nearly useless, and it would certainly interfere with 
the existing well system. 

26. Q. Y’ould the result not be that men would give up 
their wells and take to it. In the beginning of the iiriga- 
tion of the Doab ii-rigatioir was deliberately taken into the 
well tracts, heeause it was thought that people understood 
irrigation and would take to it, and in fact the wells were 
given up to a very great extent P — 1 think the Oudh 
cultivator is more likely to stick to his well than the North- 
Western. He is a harder worker. 

27. Q. He is a wiser man than his brother across the 
GangesP— I certainly think he is, hut perhaps I am preju- 
diced in his favour. 

28. Q. [Mr, Muir-MaeJeenzie.) — As to the number 
of wells, wo have been given by Mr. Hooper and 
Mr. Butler statistics showing that wells have enormously 
increased in certain districts of Oudh since the . last 
settlement and your figures do not agree with those. 
Mr. Butler gives us 7,C09 wells in Hardoi and your 
figures only, say, 1,100 pakka wcllsP— My figures are 
those returned by the local records staff for the statistics of 
the Government of India. They come from the district 
officers. The classification of half-masonry and masonry 
wells is always doubtful. 

29. Q. But even if you take the half-masonry wells 
from what hlr. Hooper gives, that would come to 6,000. 
Are there any other deficiencies P — Possibly Mr, Hooper 
included wells foi the supply of drinking water. 

30. Q. No, Mr. Butler was most careful to speak of 
pahka wells only ?— At the last settlement wells in village 
sites used only for drinking water were not enumerated 
separately from wells used for irrigation. The village 
accountant sends the figures to the circle officer, who checks 
7 per cent, and a certain amount is checked by superior 

• officers too. 

31. Q. Is the latter check complete ? — It is not. 

32. Q. I suppose the district officers have not much time 
to do itP — There is always some other special work every 
year and the ordinary work has to go. 

33. Q. How many kanunpos to alaliHl? — There is 1 
to about 45 patwaris, so there will he 3 kanunges in a 
tahsil, or 4 or 5, as the case may be. 

34. Q. But even if the check is not as full as you would 
like it to ho, that would not account for the very large dis- 
crepancy P — Dnless there had been some mistake of compila- 
tion in the district officei, 

35. Q. May wo take it that the life of a masonry well 
is infinitely long P - There is a very steady disappearance of 
masonry wells. I do not think yon can say that they are 
quite permanent. 

36. Q. Does the kaeheka-pahka well last as long as the 
yioiio P — Not in ordinaiy cases ; the kachcha-pakka weUis 
the cheaper expedient. 

37. Q. How much does it costP— Ihave been told that 
it costs a half to two-thirds of a pakka well of the same 
size, but that is a very general estimate. 

' 88. Q. Is it enough to make it worth while to make 
advances for itp— I think so. If a cultivator wants to 
make apermauent well, he makes a pukka well. A kachcha- 
pakka well is the cheaper expedient in place of a pakka, 
and a kachcha well is the first expedient. 

39. Q. As to areas irrigated you cannot give separate 
details for iociic^a and pakka wells?— The area depends 
on many features ; the strength of the cattle and the size of 
the bucket affect it, 


40. Q, Mr. Gillan told us 60 bighas-aere irrigated from 
one pakka well in MeeiutP— That must ho with big cattle. 

41, Q. The Court of lYard’s Managerfrom Aligarh told us 
60 acres for a six-hucket well. The size of tlic cattle will not 
account for that difierence ?-No. I think, if you look at the 
figui’es, you Will see that I am, not justified in giving any 
^erage. In districts lying side by side the difference varies 
ftom 3 to 8_ acres. Eventually we put it at about 8 or 9 
acres. That is one of the conventions of the statistics of 
the Government of India. 


42. Q. Bor settlement purposes ?— The Settlement Officer 
sees how much each well is doing. He has to allow for the 
improvement for each individual well. The settlement 
statistics are the ordinary statistics prepared vrith a little 
additional care. 


43. Q. Is not that additional care nh important matter 
in that case?— I think it is. My own personal test of papers 
in the last four years showed the en or comes to 5 or 6 per 
cent., and the settlement might reduce it to 3 per cent. 

44. Q. Presuming that there has been a large increase 
of wells since the last settlement, when did it occur?— j 
cannot tell you—hefore 1890. 

45. Q. ITith regard to the increase in the famine year, 
would a cultivator ordinarily have time to get a, pakka well 
built in order to he of use to him in a famine year?— I 
think the wells were hurried up. There is plenty of labour 
to he had, and a good many wells were used when they were 
quite incomplete. 

46. Q. This rather negatives the view, which has never 
been mine, that it is no good to make advances for pakka 
wells in famine years. lEere you Director at the time oi 
the famine?— Temporaiy Director for six months. - 

47. Q- I suppose yon are opposed to the idea of 
Government constructing wells? — The experience in the 
Moradahad district was distinctly against it. 

48. Q. Still has it not been the case that with the 
Court of lYards a certain amount of success has been 
obtained? -The success has been greatest when the Court 
of Wards has given the tenants all (he help they could and 
left them to make the wells. 


49. Q. 1 am ready to admit that, hut can you say that 
the other course has not been successful on the Court of 
Wards Estates P Does not a good manager succeed P— A good ' 
manager succeeds. My feelings are no doubt rather coloured 
by the great number of useless wells 1 have seen built by 
the Court of Wards in one dishuct. W hat I feel about 
Government management is that the advantage of Govern- 
ment Inking up any work gets smaller as the work gets 
smaller. 


60. Q. But it might he better to try Government work 
than nothing at all in places where people are backward? — 
I would always much prefer to advance the money to any 
people who would take it up. 

61. Q. And if the people are h.ackward?— Jf the people 
are too backward to make wells, they will ho too backward to 
use them. 

62. Q. Even when the well is put down in the place and 
its usefulness is shown before their eyes? — I do not know of 
any such case in these provinces. 

63. Q. Mr. Molony has recommended to hs a general 
survey of the levels of the mota, so as to map out the 
mota tracts; do you agree?— Colonel Clibhorn made an 
ontliiiB map of the distribution of the mota. It might 
be worth while to survey villages lying along the edge of the 
mota as shown in the outline. 

64. Q. Would it he unsafe to push advances until a 
survey had been made? — I should not put off advances. 

65. Q. Would yon have this sort of work— the survey of 
the morii and the investigating of conditions favoumhloto 
well-sinking- all left with the present agency?— The way 
to work it would he for two or three experts when they have 
time to work out a dozen villages or so at a time. 

56. Q. So far as it affects irrigation, could it not ho 
entrusted to the Irrigation Department?— They have not 
officers on the spot. ^ 

67. Q. They would have to get them ?— They are more 
competent to do it than anyone else. 

68. Q. Do you tliink that a staff is wanted?— I doubt if 
there is room in these provinces. 

69. Q. What is the reason that the people give for their 
objection to canal irrigation in OudliP— They say that it will 
raise the water level, depreciate the low' lands, and affect the 
health of the district, and they do not want any more 
Government subordinates than they can help. 

60. Q. You allude to the area of the Kali Nadi os an 
instance of the beneficial effect of drainage in'dcaeasing 
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reh. Do 3 'ou Iniow any instance in which drainage has Imd ' 
the opposite effect, — the effect of so lowering the w.ator level 
that lands have gone out of cultivation r— I have had a 
report from the west of Aligarli district to the effect that 
the water level had sunk so low that the wells could not bo 
used for irrigation. 1 have not soon any case myself. 

61. Q. It has been suggested that drains should all have 
regulators, so that besides being of use in a wet year they 
would hold lip water in a dry year by shutting up the outlet 
of the drain .and keeping the water in P — It would bo a 
very useful thing if it could bo done without friction ; but 
it would bo likely to lead to a good deal of friction between 
owners along the different parts of its length. 1 put that 
before the Irrigation Department in 1896. 

62. Q. 'What became of the suggestion P — I do not 
know. 

63. Q. (Sir Thomas JligTiatn,)— It has • been suggested 
that something might bo done for the Hardoi district by 
making an inundation canal, taldng it out at a point high 
up on the Sardah P — I do not know the Hardoi district 
personally.. 

. 64 Q. The idea is that it would bo of use in filling up 
tlioyAiVs in a very dry year. It would not give a regular 
irrigation supply like a permanent canal P— I really do not 
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know enough about the district to give an opinion of any 
value. . 

65. _ Q. (Mr, Rajaralna Mudaltar.) —Is any great 
technical knowledge required for using boring instruments P 
—Not very much, but practice. 

66. Q. I suppose your overseer w'ould bo able to train a 
sufRciont number of people P— Quite easily. 

67. Q. Does the .area irrigated per well represent the area 
comrnanded or the area actually irrigated “—The .area actu- 
ally irrigated in one year. 

68. Q. Jlr. Palmer has given us a statement of weather 
figures. Ho s.ays ho has consulted you on the subject. 
Would the statement afford reliable data for taking action P 
It is a sort of scarcity barometer P — It is a thing you would 
have to use with a groat deal of care. 

69. Q. (Mr. Muir-Mackenzfp ) — Am I coiTect in 
underatanding that there was no very ^cat failure of the 
rahi in 1896-97 P — The rahi that was sown was a good 
crop. Some crops were damaged ; gram suffered a good 
deal. 

70. Q. There is not much experience of any extensive 
failure of rahi P— No, the areas sown were small, but that is 
n different thing. 


Mb. Q. P. GiETLAN, Estate Agent, Eao Bareli. 


(Lucknoto, 1st December 1002.) 


1. Q. (The Prcsident.)-^Yo\irB is a district whero 
weir irrigation is the main thing? — ^Ycs. 

2. Q. Is anything else needed to protect that port of the 
country from famine P — Extension of the wells would bo 
quite sufficient. 

3. Q. You could not rely on jhils in a bad yearp — 
For rice land we could not, and w’ells would not savo 
the rice. In ordinary years the jhils are quite suffi- 
cient; in a. year of drought they are not; wells do 
for rahi and kharif both, but mainly for rabi. 

4. Q. Da you consider thpt a canal would be^ a 
positive barm to the country? — I have had no expo, 
rience of canal irrigated land. 

6. Q. Across the Ganges Canal irrigation is taken 
up everywhere? — ^Tho talukdars object to the canals, 
because they do not want interference with thoir 
tenants. It is not a question of the benefits of tho 
canal, because there are places where it would be 
beneficial. 

6. Q. Did you see any severe distress in tho famine 
seasons P— Not in hao Bareli, except in rioo tracts. 

7. Q. "Was there any relief in Rae Bareli? — ^Yes, 
on roa^. 

8. Q. Do the cultivators get a rabi crop after riceP — 
Jar/ian. rico lands will not give a second crop often, even 
with watering. 

9. Q. Do the zamindars and cultivators • take takavi 
readily? — It is with great difficulty they get it. They are 
put to much trouble, and they have to pay over 10 per cent, 
for it. 

10. Q. (Mr. JiobeHs.)—To whom P— The kanungo 
who is sent to make an investigation gets something. 
The man who distributes the money gets something, 
and the amlas get something. The paUvari probably 
gets something too. 

11. Q. Do you really think it amounts to 10 por 
cent, for large advances to dig wells? — Not for any- 
thing over Rs. 100. 


12. Q. But advances for pakka wolls would scarcely 
be less than Rs. 250?— I expect ho would pay 10 por 
cent, on that, because he does not get it in one lump 
sum. Every time he goes to get his 60 or 30 rupees, 
ho has to pay. I have heard this from people who have 
paid it themselves. There are very few advances made 
in our district for wells ; they manage to get the mon^ 
for wells elsewhere. If the talukdars and zamindars 
did not interfere with the people, they would dig many 
more wells ; but the landlords will not .allow thenu be- 
cause they are afraid of the tenants getting a right. 

13. Q. Big or little landlords P -Both. 


14 Q. A very large talukdar whom we have exa- 
mined says that he never refuses permission?— They 
may say so. They want a bazdawa, or adandonment 
of claim for compensation, but- under the Oudh Rent 
Act that is waste paper. 


16 O. (The President.)— Is there any way of pro- 
moting the construction of wells ?— Yes, 1 niake ad- 
vances to my tenants who are willing to m.ake wells 
and charge them a certain interest. I do not take 
back the money, but pub it as a per^nent increase 
Mtho Ln’s iMd; and the Court of Wards has been 
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doing the same thing for tho Inst few years on my 
suggestion. 

16. Q. Y'ou practically pay for tho well and got an 
increased rent? — Yes. 

17. Q. You find that that system works well? — Yes. 

18. Q. If something of that sort were introduced. 
Would it bo popular? — It would be popular among the 
people building wells, not among the landlords. But 
still the landlord would have no reason to complain. 

19. Q. He has a right at present to forbid a well P — 
No, ho cannot prevent it. If he will not allow it, the 
tenant can go to the Deputy Collector and get an order 
for tho well to be built ; and if tho talukdar will not 
build it, tho tenant is allowed to do so; and if the 
landlord over interferes, lie has to pay compensation 
for the capital spent on it. 

20. Q. (Mr. Miiir-Mackenzie.)— But it is not a good 
thing for tho tenant to bring himself into bad relations with 
tho landlord ?— No. 

21. Q. (Mr. liajaratna Mndaliar.) — Are the rules un- 
derstood by tho tenants? — Partially. Some know them 
better than the vakils. 

22. Q, (The President.) — Do you find that the 
rate of Government interest for advances is complained 
of? — No; but when all tho commissions are added on, 
it comes to more than they can get it for in the 
open market. 

23. Q. (Mr. Roberts.) — Can you suggest any way of 
stopping that leakage P— If you put the interest of the 
money advance! in to increased rent and let that come 
direct into the Government treasury as revenue, that 
would stop it. 

24. Q. (Mr. Muir-Mackenzie.) — Not take baek the 
money? — ^No. 

25. Q. But the leakage would go on when the 
money was being distributed? — For a time, but there 
would not be the same leakage. Now the man pays 
not only when ho gets the money, but when he re- 
,pays it. 'VYells can be built much cheaper by the 
kashtkars than by anybody else, even pakka wells. 

26. Q. (Sir Thomas Sigham.) — ^You do not think 
that canal irrigation is required at all in your own 
estate ? — I -do not think so. 

27. Q. Is the whole area commanded by wells? — ^Al- 
most all the rabi; not the rice. There are lakhs 
and lakhs of money invested in wells; and if the 
canal came, the wells would be nowhere. 

28. Q. Does the rice depend on the rainfall? — And 
on irrigation from the tanks. The September riee 
generally comes round with the rain alone, but the 
jarhan rice requires to he irrigated. 

29. Q. If a eanal were introduced, it would not in- 
crease tho value of your property very much? — do 
not think so. 

30. Q. Are they going on making wells? — ^Yes, year 
after year in my distriot. The Opium Department 
give them great assistance. 

31. Q. I suppose the opium agents go out amongst 
them ? — ^Yes, and there is not the same amount of 
bother in getting the money as with Government ad- 
vances. Tho only trouble they .have is the investi- 
gation as to whether the man is fit to build a well. 
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? He has not to go to Hanungos. I am not suie whe- 
^ thar they charge interest. I helieve the same is re-payable 
■within two years. 

32. Q. I suppose on all the -wells of the Opium De- 
partment the cultivators grow a good deal of poppy p - But 
that is only a fourth of the irrigation from the wells. 

33. Q. Do the Opium Depamment make them un- 
dortaae to grow 80 much poppy P— No; but he must culti- 
vate some. It is only in the case of his being a poppy- 
grower that a man gets the advance. After one or two 
years he can give up poppy, and the Opium Depart, 
ment can do nothing. But it does not matter, for 
they ha-ve their advance back. 

34. Q. Is there much poppy in Rae Bareli?— I sup- 
pose it is the best district in the country for poppy. 
They can get something like 15 or 16 seers from the 
acre. It sells at Its. 6 a seer; and Rs. 8 a 6ig/ia are 
advanced on the land so-wn with poppy. 

36. Q. You were in Rae Bareli in 1897 P — Yes, 1 
have been there 36 years. 

36. Q. How did you get on? — AH -the crops were 

fairly good except the rice. . . ' 

37. Q. Was that the worst year? — ^Yes. In 1877 it 
was bad, but only for rice. 

38. Q. Is rice a large proportion of the cultivation ? — 
Ko, but it is very localised. Where it is vice it is all rice, 
ami thus it suffered very much. 


49. Q. If you had had a can&l in the district. coulJ x*nn 

We saved that crop ?_Yes, wherever the canal water 
went the crops would necessarily have been saved. 

that the loM of 

trict? -r u® necessity of relief in the di&. 

1 . 1-1 ’ ^ should say it was owing to the loss of 
the hharif crops and dear grain. 

61. Q. Now, if Government is to advance money for 
wells, It IS bound to do so largely to the tenants ?— 

to the tenants anj to the petty zamindars. 

62. G- How are the tenants to give security?— If 
you get the interest of your money from the land, I 
should say that is quite sufficient security. Of course 
you would have to hud out whether the land was worth 
that or not. 

63. Q. The tenant haS no transferable interest in 
the land? — No. 

64. Q. (Mr. Jiaberis.y~lio\v is the Goverutoent to 
^llect ,it ? The Government, instead of taking back 
the advance, would charge an extra rent and recover 
it from the tenant direct, aa fevenue. ■ ' 

65. Q.. That tenaut -at- the end -of seven years is eject- 
ed, what happens? — But you could always provide for 
your interest; the interest Would always be a lion 
on the land. " An anna in the rupee ” is -merely a local 
saying ; the rent does not depend on that “ one anna in the 
rupee." 


39. Q. They had a considerable number on relief 
works? — Yes, mainly from rice districts, but not aU 
Rae Bareli .people. 

40. Q. Do not the people who grow rice grow rabi ? 
— ^Yes, but on a very small scale. The rabi is very 
poor. I believe the wells are lall right in an emer- 
gency. The people believe very much in pakka wells. 

41. Q. They were very badly oS in Sitapur in the 
famine? — ^They have very few wells there, and ifde- 
pends on the distance one has to go to get water. In 
Rae Bareli we do not look upon the well as the unit 
of irrigation; we look upon the backet, and it is the 
same irrigating from a tank the doogla or basket is 
the unit. 

42. G, All the tank irrigation is done By lifting? — 
Yes. 

43. Q. (Mr. Muir-Mackenaie.) — You said that if a 
caual were brought into the district, all the capital 
expended on the ■wells would be lost. W by P The people 
need not use the cannal P— They would have to pay for it. 

44. Q. Not unless they use the water? — ^If they did 
not use the water, they would be subject to much more 
inconvenience by the irrigation people to force them 
to use the water. One man might use the water and 
another might not. -It would be very easy to have 
disputes as to whether the other man actually used it 
or not. 

46. Q. But his using the well, which would be evi- 
dent, should save him P — That would not always save 
him. 

46. Q. You mean to say that there -would be false 
cases? — ^Yes, a very fine opportunity for people to 
start false cases— for the ordinary revenue people, the 
police, tho zamindars. 

47. Q. Admitting that that is a great evil, still would_ it 
ho such as to make the people all give np tho wells on which 
BO much capital has been spent? — It would depend on 
whether the water-level would he changed or the country 
water-logged. 

48. Q. The rice crops did suSer in the famine year 
very much? — ^Not the kuari crop. The jarhan -crop 
did suffer; in fact, it was a 'total failure. 


66. G- You would have to collect it direct from the 
tenant? — Yes; or if the landlord was willing, you could 
collect it from the landlord like canal rates. The only 
drawback that there is to well irrigation is the ox-’ 
pense of it. • 

67. Q. (Mr. Muir-Mackenzie. )—Y'Qn do not think 
to save that expenditure the rayat would bo glad to 
have a canal r — ^The rayat would, but the question is 
whether his land would suffer from it or not. -The 
report is that the land does suffer from it. 

68. Q. (Mr. Bajaratna M’udaliar .) — ^According to 
your proposal to levy a small additional rent upon the 
tenants’ land,. Government would be practically the 
owner of the well? — ^Yes. 

69. Q. Would you then throw the responsibility di 
keeping a well in repair upon the Government?—! 
should say, if the zemindar become liable as Mr. 
Roberts mentioned for the extra charge, the zamindar 
would keep it in order. If he did not, and if it wore 
merely the tenants, then, if you want to keep it in re- 
pair, the Government must look to it. 

60. Q. Would it be possible for Government to do 
it? — I do not think it would. 

61. Q. Does not your sys'tem then break down?— 

It may break down where the Government is concerned, 
not ■where the zamindar is concerned. That particu- - 
lar well does not secure one tenant’s land; it secures - 
the land of several tenants. If I give an advance to a 
man for a well and that gives him Rs. 8 increase 
on his rent, I get much more than that. That well 
does not irrigate one tenant’s holffings; it irrigates 
several tenants’ holdings, so that instead of getting 

8 per cent, for my money, I may bo getting 16 per 
cent, or 20 per cent. 

62. Q. (Mr. Muir-Mackenzie .) — Do you think, os 
a matter of fact, if the well was a good one, that the 
tenant’s interest in it would not be snob that ho would 
keep it in sufficiently good repair? — certainly 
think so. He would be yery sorry to let tho well get 
out of order, because, if his irrigation camo to gnof, 
he would come to grief too and would not bo ablo to 
pay his rent. 


Mb. C. A. SiLBEBB-AD, Sub-dWlsional Officer, Lalitpur. 
(Jk'ansi, 5th December i908.) 

IJYoto on Irrigation in Jhansi (more especially in Zali(pur).2 


I.— Details of some tanks made by zamindars with the aid 
of ordinary or famine fahavi in the years 1895 — 1897 and 
1899-1900:— 

(a) Bant (Balabehat ). — Besides the Public Works 
Department tank, there is a tank, or more correctly, large 
bandhia, repaired by the zamindar with tho aid of Rs. 411 
tahavi in 1895-96. This tank enables some 35 acres 
of rice (irrigated or not, according to season) to bo gjrown 
below the tank, and gives some 40 to 60 acres of rabi in its 
bo I. It is estimated (a good deal of the laud is khudkasht, 
nni somo is held by hereditary tenants, whosa rents have 
not been onbanood) to have increased tho annual -value of 
tho village by about Ea. 100. 


(J) Sirsi (Bansi).—A tank bora was repaired by tho 
zamindars with the aid of Rs. 600 (Jths rooovcrablo famine 
takavi). In 1309 P. 14 acres were irrigated directly from 
the tank, but the total (well) irrigated area in tho village 
has increased as follows : — 

1306 168 acres. I 1308 163 acres. 

1307 129 acres. I 1809 190 acres. 

(c) Mentoar (Bansi). — Rs. 1,000 takavi wns advancefd 
in 1899 to tho zamindars to repair a tank. Channels for 
irrigating from it have not yet boen oomplotad, but its in- 
•Duenco is shown in tho following figures for well irriga- 
tion ; — 

1300 P. 148 acres. ( 1803 P. ^ 160, acres. 

1307 P. 134 acres. I .1309P. .177 aoroi. 
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in tlip Dfpl 5 ’f.Ari fttid he lelN me him«elt Ilmt his income 
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part of JIan, the thick soil circles are not hy any mrani a 
predominant portion of tlic cultivated area. 
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instead of beginning to fail by February (and so not being 
able to properly supply the ripening crop) there is always 
a good supply, even in famine years. ITdet Singh (who 
owns 4 acres of Eaksa) estimates the ordinary increase in 
annual value to the • zamindars from the land at Rs, 100, 
with another Es. 100 in a famine year. It would be more 
were not a good deal of the land benefited held by tnaurusi 
tenants, enhancements in Jhansi at present being practi- 
cally impossible. 

ITdet Singh says there is a more favourable site for a 
series of bandhs on the Kapra Nadi, which, he says, would 
cost some Rs. 20,000, and would benefit villages as follows : 
Sijwaba Rs. 100 ; Eaksa Es. 600 j Kotkhera Rs. 160 ; 
Palinda Rs. 200 ; Dongra Rs. 100; Pathan Rs. 50; total 
Es. 1,100. I cannot say anything more of this idea from 
personal knowledge, 

TF . — The following figures are interesting as illustrating 
the value of tanks. I take the red soil (pathri), Pargana 
Talbebat. 

The settlement rali area (1304) was 12,667 acres, and 
that is a fair average for this pargana, which is quite un- 
aGected by kans, there being no black soil. In 1307 the 
rail area was but 9,612 acres, — a fall of 23‘4 per cent, in 
this pargana; there is practically no unirrigatcd rabi 
(irrigated rabi is 83 per cent, of the whole) : this fall was 
almost entirely duo to lack of water in wells. But in 
Talbehat village, which is thoroughly protected by a largo 
tank whiebnovor goes dry, the rabi area only dropped from 
1,023 (settlement) to 1,010 acres in 1307, while the irrigated 
area increased from 867 to 986 acres. 

JPatoa showed a decline of rabi area of but 9 per cent., 
and of irrigated area of 7 per cent. 

Jakhora (in Bansi, but very similar to Talbehat) showed 
an increase of rabi area from 368 acres nt settlement to 
471 acres in 1307. 

As regards the black soil, I am now camping in tbo black 
soil portion of the Lslitpnr Sub-division, which, however, 
diflfers from the black soil of North Jhansi, Jalaun, etc., in 
being undulating and interspersed with much more damat. 
Hero, too, I find a very general desire for irrigation. As an 
example, the rumour of a weir on tbo Betwa nt Deogarh 
one of the proposed storage weirs for the Bolwa Canal) 
has spread, and I have been repeatedly asked whether 


a canal cannot come to this or that viliago which 
of course, the undulating character of tiuT country 
would render impossible. Then I am asked if one of the 
smaller rivers could not be dammed, or, failing that, if a 
tank could not bo made. I have already found several 
suitable sites for small tanks to supply one village in tbit 
part of the sxth-dicUion ; in one village the zamindars 
have given in a written application agreeing to pay 6 (“cr 
cent, on capital cost pltis 2 per cent, for annual repairs ; 
this is but a small tank, cost about 600, but this particular 
viliago is small ; in several others (in the same tract, ic., 
‘black Eoir) zamindars have said verbally they would do 
so. Tho soil commanded by these tanks would be mainly 
dumat, but this bears out my contention that suitable sit« 
could bo found in this part of Lalitpur, 

^7'.— I,bnve seen the Bundelkhnndi so often reproached 
with ^ laziness that I would like to urge in partial cicnso 
for him that tho soil of Bnndclkhnnd is, us a rule, such that 
wifh n good season it will give an excellent crop with little 
exertion, while in a bad one no amount of exertion will 
m’ako^ moch improvement. The irrigated centres in a red 
soil village (round the site) arc, I think, as carefully onltlvaled 
ns land is on an nverngo in the Doab. 

VI . — As regards iakavi, I would lilto to place on record 
an idea that I have that tho roluotanco sometimes noted in 
taking takaci is greatly due to tho uncertainty of the 
amount that will bo distributed ; with continuity in 3 or 
4 years some Rs. 8,000 or Rs. 10,000 fa law for teed was 
easily distributed in tho sub-division every rabi. In tho 
first year, when tho amount for distribution is short, appli- 
cation for a largo sum of takavi had to bo filed. 

Yll.—hs regards rice, for the g.azettecr I collected in- 
formation concerning 10 different kinds grown in tho 
sob-division ; none of these were described ns growing in 
moti in fact in Lalitpur, and I think it is tho tame in 
Jhansi proper ; rice is practically never grown on blaek toll. 
Thus with an average of 8 per cent, of the kharifnxen of 
Lalitpur under rice in Talbehat Pargana, which contains 
no black soil, rice forms 10 per cent., while in .Mnhroni 
Pargana, with approximately equal areas of black foil, 
pathri and dumat rice is only 4 per cent, of tho kharlf 
area. 


1. Q. (TSo PmWcdf.)— You have been 4 years in this 
district P— I came in JIarch 1899 and have been hero 
pretty well continuously since. 

2. Q. "Where were you before ? — In Etab in tho 
Agra Division, in Etawah, Furrnkhnhad and in Mnllra. 

8. Q. Isthcroany irrigation in Lalitpur ?— There arc 
tanks and there is some irrigation from them. 

4. Q. Is there any record of it in tho statistics ? — There 
is a statement in the settlement records and the jiargana 
registers, hut you cannot say accurately how much is Irom 
tanks and how much from wells, as much of tho irrigation 
rosily derived from tanks is done directly from wrlls below 
tho CanrfA of the tank which are indircctlv fed hy it- 
Such irrigation should obviously be almost wholly credited 
to tho tank. 

6. Was tho famine of 1896-97 severe there P — Yes; 
I was not there for the famine. 

C. Q. I suppose wells held out ? — I believe they did; 
j beHcvo the water-supply held out better than in the 
jCTO-lOOO famine. 

7. Q. Was there severe dislrcas in 1699-100 ) ? — Fairly 
so, but not as great as in 1897. 

8. Q. Were there relief works in both cases? — Yes. 

9. Q. (Jfr. ilftn'r-JfncIenxiV.)— flow many people were 
there on relief In 1839-1900? — I think the maximum was 
7,000 to 8,000 on one <Lsy. 

10. Q. {Tie PrffMfnt.) — The population is very 
fratterrxi, I supposor— Yes, 210,003 for 1,910 square miles 
n I/olitpur. 

11. Q. And wLat is it in .Thansi r 400,000 for 1,600 
8qu.a^.' mih’i. 

12. Q. Is th''re much scope for the extenfion of wells ? - 
Yfs, there i«, but Unksarc mare ncce-j iry, so that Ih' na'er- 
level tasy be maint.alnrd ; lb.- country is mslnly divide! 
int.a 8 furies of nvky valleys und-rUin by itnyrnceable rock; 
Ibe sratfr.r>!pply of f.aeb such ral’ey is deiirr-l solelv fro'.i 
tie rain falUng within its ItmUs.r-e., U-.erv is littlf er c.i 
underground xurply soaking tb.rough from cls.cwhcre. 


13. Q. Tho extension of lanlcs would, yon think, liclter 
than under-ground supply P— It is almost a ncccssily, I think, 
before yon c.an extend your wells to any extent. 

14. Q. Tho chief function would bo to net' indirectly 
to keep up tho spring level of tho wells? — Not the chief 
function, but an imjiortant fniiction. There arc many places 
where more tanks could be made. 

15. Q. Tluro is no doubt about that ? — ^No. 

IO. Q,. Would these l>o J.anjo tanks or small ones ?— 
They would for the most pal t not bo more tb.an stifllcient 
to supply ono village ; I h.ave lieen lately over a good many 
villages in the northern part of tho .'^uh-divisioii ; there la a 
good site in nearly every’ village. I proposed that Govern- 
ment should conslniet the tanks and that tbo people should 
pay 6 per cent, on the capital cost and annual repaira ; some 
agreed to this, but somo did not. 

17. Q. Would it not K' le'Ucr done by fnX’jri ?— I don't 
think they could do it. The Xatbikhera tank burst the rains 
before last and tho xamind.ar? got fakari amounting to lie. 600 
to mend it j they kepi it for four or five months and tbcfi 
said they could no*. manage it and retiinu'l the money. The 
zamindars li.avc twice Indore repaired this tank. 

18. Q, I snpiose there is a Uietricl Engineer for the 
works ?— There is in Jhansi. 

IP. Q. Co’jld a subordinate ho trusted with that kind 
of thing?— I should hardly say so. 

20. Q. The Irrlgitinn I)cprtmont seems nther heavy 
nuchin-Ty for that if it can ne done o'.hciwlse f— Pi-rbapi 
so, but yo-i want some one who is a spvlc.list on tanks. 

21. Q. Would you like tos’ea «y .tern stieh as you de.s .ril e 
carrti-d out by the rnb’.i; Works Dsfiartmenl ? -There 
should he a props-r survey a’ld iiispc.-'Joa of theo; !r, 
c>ansulLal!rn with the ramind ir< '•ouctTi'.ial hi dfiernnee 
whether they stould {viy. If tl.-'fi’ svas an o3!.-er of she 
Irrigation Dcpir'.m ’n'. in cl.atge of all tanks, they 
maintained r.-gtilarly. 

22- Q. Wo’il 1 there any revenue di'ii'nUt's ahicS tic 
r-siaindati paring 5 i> T cent, td tic ctM*. f-'-S-tue s-.y tl'l 
would do it V oth’-.'a r.’.y tl a' tl.e fdv'rilag' s.’sre t-t 
Irrigated raT.t is Kt timcj thai of unirrigite'l. 
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--f t -, ; ;,t J'is t ,'■»”* »‘fi' S- St r I'.Si f r j-mS* 1 f tl.fi 
.*i -f li I' ltii'f S f " Ii, si f s'.'.S iS fi S:}i! fii S r j j (y, (,*,s ij 
tri A ! So s!.' 1 utl It! J< iS'H I f ! J s> Jlisf.n .it if. 

Si', t,' (.'if /fi_,fl.i»’.) — 1 *>-{;■ «' tit; !'- iiif t 'Sr.f 

is, s!f UiS f.'.S:,!! <■ ! - Ji|., t! It (Mr lin-i-ft.fi! Soi. (f 

•> ■ • ' 

f'S. f} Vi’S! rv.".? t,\r tTS,'4S f-.i Si,r Sc .ols f —Ito, 

ri y, Jti‘4r.t.f t jvf ,-!-.s,i;t.-.(v Mp sJ!sifs!.*.s. f 
s' tr.l SS ffi f. i i d t Iij f*!.--! rr.t' f. f Si.l- f.. fs' r f — -I 

I" !r.X Si-rt ti,'-;* j tr *,'l {<■! i-siS (-tftiJttr. 

7 '.' I ISJ;.*-. t-fl sf'.fo i t'.f !’. .'-“Y'ot, trtr 

(t'l*-. 

ti», <7- Vf sS ;i 3,1-''!? f-- si ft* li f ■ il'ij ' ? Vf'. t f!',?' 
s’f-'a. i '-S If!.'; I, Rff'.l'S cf •* f 

I ‘ US4 lei c 'ff ;S !,ts i fi i’i, ’■o’ If, t tr rii , 

M. <A, “Z f ft,' Cl- -fi'it f j t.i t'.f it i( t) f Ivulk} 

— It, t. *• If, J j’v'tl J.1 Ri-, t,fl * f.sSVftit 1 Tft 

f-.-i , 

fv, (i ft S' it [fidtt.'.f r f Cl si si i< trf.ri! 

I J >tf !•■•--, t’ ■- !.. 1 ’.., s' !> i-i-.d 


i ,'■ <J. S.’-*'' .Vr,t — ,'i‘f.''ri:i( f- t i t • V s' iS 

5'. r ■«’.> ill.' 7/' 1 > ? - 5 Vi.’ i i-'-r, s. ■:.!■„ 

Jl. i>. TJ rf'SI 'V '* Si-’t 1 ft «,'tj i It 

{■r* I rttVt* V*’ It St 3 —'71 "c 1' S S: 1 *' iS' T 1 -,S tS si ,- . 

« tt ^ < f St I t- ‘ 1 1*1 >si It I < ” si I if vi I vS 

71 ’. <;> r/'c Jv-fiii'cl'.t 'ViSiS r »f . ,i.;f;,'*vf • 
J.i'. t,: 5 * •' I !■' s', n t- » : f I? »' i-t t' «* I'lS f if • 

— 1 O i'.Ii } It I t f v*< f -I « - I! t c R'-S il I i s! <1 - Si' I t I • J f f 

s‘< < .'iCiffr.’. tiSri:'. f t t:isiS'- t f'.'J 5 ’ ■ si-’t ’-■f* >f S 5 * 

iriijrt s> <■■ *i'''fS>'' t'Sist.-f (S I,'* st- '!'. 

Jivcs'.ttV, 4 ’ i silt! ;">■"* •i’ I' *• 

ff t it f-,'(''i i,t 1 ! I. -H' if , 

7 ' 7 . Q, sii-V t'lfir* Rf nStt c- nUt.-tt-n'f 

rf.;,'. R-ltiiS 3 — Is f'.:,ti s l.-cj Sf. sit 

as! Ji •: n';;" S Stic *"•/: Mf'i't S, ' ! '! « , •*. f.-.c-sr t 
*,! f c-,-.R 5 fr l» Sf.;- I'.i'i f r » ts'.'' '* 5 " l- iMi’f, 

n. Q. Hue jf'i S’!?:'' witit if. sis! 

tiisSn t f-ri i!ri,'ssi,--i' :~ilc’i, 

7 '. Q. Po T( 'S SiilV SJ.rtf Sir J-'-ti'i t!-ttc f 

-•■ U 6 t if is •’ s si i If 5 ".'<tii*f. 

7 '‘. < 2 . Tf f Tt*'. icii of l/siisj “I i‘ }'.'■! • ii : — Y't. S' c 
K'St*'-.*. ttl O'cci’t s»c?t;;c TtSi f- ; ft;’siri.S' S iSir /'.iflri 
(f 11 sot M j' r «-'!«■; i f til I'll i> I''- iiit fir 

(.’ll 2 CT S trill. Wi'I Si,<!) lilt fr.j't'f fc' !* "ici 12 . 

77 . Q. 1 » is t!,f f-Mr," fit tl-s*. til.t-li it iijJ;'.t'ol f — Yf J 
tcllfvc is it; Ir UtiJT c'll'.ivt.Sif n f.rii t.':.!,Bftt j; Sl.c 
irr' fulfil Ur.i! !■«•' Icitt:.’ o letter «.'il Si s!i it w,ts Ic-fi rr. 

2 ^!. Q. Dfi s!;? Ii'.til* •>!'. cp ini!'!; ? — 1 ilen't lliiol' Slir 
do ; (trSfiin’.jr tyrr.i-- of H i’ Ci-sn-li-! Isnli 1 r.rt. Sn torr^p 
fxti-r.S siUft! nil, luS ll-fv ore pft-l'tilr !o 1 00 jr.trii oM, 

30 . Q. Do tilt pcopi* looV (trier lit riiisins tsr.l.* 
tlcciielTctl — Yof, 10 far fit tliry R'O Icolfl Bfitr el nit. 

40 . Q. Do iLtj' do Kiitltef— ticl nlonje. 

41 . Q. Arc ' iitrt ir.isionry duiccef — In eoitit; n p'oe'l 
ttisny litiTO naltnol ccaptr. 

42 . Q. Do tlisy irrin.-itc lalar Intnl ft! fill f— In D.snt 
tiny do jiti* calitd noli nnd includoj fnnrfin! knlar. 

43 . Q. VVhnl it llic ica-on tvliy tlmt villnge (Ifft it find 
not (illuTi P — nio l»nls is trcll titnnlcd ; it was Iniill in llio 
16 C 9 fnniino ; it bnrst in tlio fains of tlial year, and itn» 
repaired aiiont 1690 . Irripision frotn it only lie(;nn in 
IfcWO, but Icfoto Uial il Imd done much to raise (h« spring 


(E.S, V,'!.iS 
l.'i.t’,*:'; 


si '7 


li-tl Ifi f BB -fAl J — 


r.Q Ify. 1 

(*. tl ; C ,«-* 

«' -.'i « • K rl as 
t. ■> . < 


fir.Sf’l A i''f o’r.S., is »!(■ !d l.i nSf^f* Ih, 

{'ts s! .ts tf.s c! s}.'!;i If . «;,! t!f,\ . 1—1 
! I I t f-.! I’i I t t'.ffr'’,!** tf flrirfj'fr Jn Sl.a 
1 v!l! Iff !e f)! -i < I sfnj i-f; 1 is 


t'-. (J- Is'!!.!, If wo Cl';*’, I" •' fa if gfi.itn;; y, -.r 
7 J,' f c - Rt,. rS s' I r ' I S t.*!s'i f ■ f f S. is tf-. nli !.- jv. .1 f! f Bj;') } 
— f j s'.ifiV III* a!! I-' A- f.r !/ S3,- !,a'’l5 t'/fcd o’,-,': i .'('i.-f' v 
79. <,*' ii'“ S'ft citle if t! it Iff;! hare y..*i g.-.l 
(f. 'nl't.,: Sc I f, Mat St') ? — 71 '!* Mr nt.-fr.! l.nr.dtia! t-tnli 
a? ! I -ft.f -'.I.ii J It si'li 1 r.tan fnnf.s.c pr.S atim Hr 
(!rafr.»i.'f Il-'.rc. 

(.( Q. \Vl al i’,-. j,.',i I n p.‘i‘.' filiut l!.r /.isiffi'.ri / il-'ni’d 
t!ri' t.M!.,r;< I y (! frtr.!i if-t 3 — Yti. 1 H.it.V s!:!» wnuld l-e 
t '•:! J «-■ fMitlaS .a» of;p,y iS.’! ill Mf. ll.tr’ui* '• rcparl. 

At. Q. AV(*-,H tl'p--. I’r do it tbrn.!,-'it(s ?— Tiiry do 

sifr.'-i. 


a 2. Q. AV, nb! tf.u tcar.f-.r finrrrMni.Tt tiofl; to llm 
(' filing i-f li.fili f -Ml. In Iifill!) ;;r dm in thfi' eittle- 
t!.--:.! riic'ii (tjiilainins tnifl bl>rl loil, fl.ts loll nafrly 
(imosiTit* to flit te tl.at) b.ill the mllivascd »rr.a. 1 tliini in 
n {:re.tt n any n’lmi liln could be fi.und for t»nl« ttbence 
fl.e'iaoplr n-nijU UthiiIc tfiinot, H.al h n mixture cf red and 
Ua'l:.;.!l. 

r.5. Q. Do ibey inrigaie where there 1» blaeV roil ?-< 
Ko. 

f.J. Q, If you pat your Innl: tvbrre Ibcro i« black roili 
they won't me tue traSeri will they p— A big ramindar in 
Jialltimr raid tbey would very probaldy uae Hio water to 
iriigivlc bl.aek soil, but for Ibo firot waUring only. 

CC. Q. AVntild they lift it f — No, 

frl. Q. (Afr. Afuir'.VorIrn:iV.)--'niero are already 
great many wellx in liolitpor ? — In red roll in tlio valloya. 

C7. Q- Not under tanka P— Yee. 

C9. Q. Do wclla not pioleclcd by tanka bold out na well 
a« otbera ? — Not a* well j in tbn 18'JO-19uO fiiinino in Tnl- 
beliat In llic red aoil tlio rail area w.ib only 70 per cent, of 
the normal ; the mil tlioro Is all irrigated by wella or 
tanka. 


Afr. C\ A. 
f'illrrrth-li 



■iff. O. 'A. 
Sitborrdd. 


27^ . INDfaN lERIGATrON COMMISSION : 


69. Q. Wore, tho tanicg ' oeefnl in the famine P— The 
villages that BufEored most were certainly those that have 
not got tanks. 

70. Q, Now looking at some lignres I have. I shonld 
Uko to ask, why moTcvelief was not given in 1899-1900 P— 
Wo wero perhaps not very liberal. 

71. Q. If relief had boon given with greater liberality 
perhaps you could have relieved more P— Yes, bnt I do not 
wish to be thought to imply that relief in 1899-1900 was 
not liberal enough,— rather that it was over-liberal in 1896- 
97. 

. ^ — 1896-96 was a famine year 

in Bnndelkhandj in 1893-94 and 1894-96 rust destroyed 
the whole of the wheat crons ; 1890-91 and 1891-92 were 
had ycare. Por more complete details, see Mr. Hoare's 
Settlement Report for Lalitpur, p. 6. 

73. Q. They bad not been able to recover completely P— 
No ; they had had only one good year (r.c., 1897-98). 

74. Q. Tlmt was sufEeient to aocount for the distress 
not being quite so severe in 1899-1900 P— Yes, 

75. Q. What are the wells like ; are they most of them 
nnk through rock P— They go down to the rock. 

76. Q. Do they stop at the rock P— Tlicy fometimes blast 
the rook, but they never go through tho rock, I think; 
sometimes they come on to a spring, where the rock is 
fissured. 

77. Q. How are the wells bnilt P— Generally with diy 
hrioka. 

78. Q. They don’t use stone P — In the south they use 
sandstone. - 

79. Q. Do they last an indefinite time P — Fifty years, 

80. Q. And then they fall in ? — Yes, if they ore not 
looked after. 

81. Q. If they were looked after, would they last an 
indefinite period ? — I think so. 

82. Q. Hove yon seen any very old wells P— There are a 
good many fairly old wells ; there is a properly built well 
in Lalitpur which is dated 1600. 

83. Q. Is it very expensive P— Yes. 

84. Q. The main use of tanks^ would he to feed wells. Is 
there any difficulty about getting wells made ; supposing 
you made tanks, would the people make wells P — Yes, they 
might want iakavi. 

86. Q. To whom would it he given, — zamindars or ten- 
ants P — Sometimes to the one, sometimes to the other. 

86. Q. Are they small zamindars P — The majority are 
small. 

87. Q. Is there any difficulty in getting a joint agree- 
ment for takavi for a well or tank ? — There is sometimes 
difficulty, hut you could square them if you talk to them. 

88. Q. Would these tanks hold out in a r ear like 1896-97 P 
—Yes, they had 35 inches against im average of 40. 

89. Q. And in 1899-1900 P — ^Thaj got very dry that 
year.* 

90. Q. But wells nevertheless hold out P — The rabi area 
went down 23 per cent. 

91. Q. As regards this tank that cost Er. S,000, do you 
.know what area is actually irrigated? — It is more in the 

nature of a landhia. 


92. Q. What is tho area iusido tho tank that grows a 
good crop P—60 to 70 acres. 

93. Q. And the rental of that land P — The land is now 
lensod on balai, i.e., ihe tenant and zamindar each takes , 
half tho prodnoe ; in 1309 F. the zamindars’ half converted 
into cash at current rates was recorded as Es. 7C0 ; in 1308 
hetwcon Rs. 600 and Es. 600. At sottlement the land was • 
leased at Rs. 10 per aero. 

04, Q. What is the dry rate P — The land benefited by 
this tank was recoidcd in tho 1850-68 seltlement as 
dimat and tho total rental of the area as J!s. 116. 

96. Q. (Mr. jRajaratna Mt(daliar.)~Does ihe whole of 
tho rent go to the zamindar P— Yes, Government has nothing , 
bnt tho land revenue. 

96. Q. (Mr. Muir'Maekensie .) — Do you think most of 
these tanks that yon propose to make would have an area 
inside them^ that would be cultivable ? — Some would ; some 
would not ; it depends on the situation. 

97 • Q. Do yon propose most of these tanks as relief 
works f— Yes, bnt they would, of course, want some 
masonry, 

98. Q. Did yon propose them as relief works in 1899- 
1900 ?— Yes. 

99. Q. Were they adopted P — To some extent, the famine 
besides was not so great as was expected ; there was some 
hesitation about putting the workers on tanks. . 

100. Why was there besRation P — The projects were 
not quite ready. 

101. Q. You don’t think there would have been hesitation 
if the projeots had been ready P — I think tho engineers 
preferred roads as being easier to manage; these tanks are 
comparatively small works and move difficult to manage., 

102. Q. With regard to the difficulties of management 
on don’t consider them insuperable P— No ; I ans speaking, 
owever, without much famine expeiience. ■ X don’t see 

why four to five tanks in neigbboaring villages should not 
be made into one charge. • . 

103. Q, Yon have spoken about tho large rent a zamindar 
may expect if he makes a nsefnl tank ; why^ is it then that, 
with exemption from assessment, the zamindars have not 
done more than they baveP — They have hot the money, 
and they aie not a particularly energetic lot ; some of tho 
bigger zamindars have done Eomething. 

104. Q. What Las leen the-resnlts f— I have no fignres, 
hut I will send them in. 

105. Q. Was there much contraction of cnltivation as the 
result of the famine of 1896-97 P— Not very much ; there 
was a considerable change in the crops sown, but that was 
not BO much due to famine as to rust.-f 

106. Q. There are a large number oi these tanks still . 
existing, Aie they in very had repair p — Some are in ■ 
excellent repair, hut some have been let go. 

107. Q. Yon recommend in your note that.Es. 60,000 
per annum should he spent cu construction aud repair of 
tenks ; do yon think any money 'shoald le spent on the 
repair of existing tanks P — Yes, I think so. 

108. Q. (T/ie Prestdenf .)— Do you think it is the duty 
of Government to keep them in repair where the people pay 
wet-rates P — Yes. 


' ♦ KoiofaU at Talbehat for period June to May— 

1895.90- 24*23 incliCH; 

38r6-9r-37*88 „ 

^ 38O8.I0O()-tIS*69 „ 

ATcrage for 23 ycar8--36’2B inches* 

Average raiiifaJl at the four reporting etatlouE in the Buh-diviflion for fiame periods •— 

1895.90- 20*35 Inches. 

1809.97 -37*08 „ 

1880.1000-26»05.„ 


t The following figures lUustroto this change 
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ion. Q. (iirr. jRqiai'ithia Httidallai ',) — As rogavda iho 
Pawn tank, wcro tlio lands in tlio water-spread nnnnltivatcd 
tefnro tlio tank was vopaivod ? — I liolicvo tliey were cnl- 
livatod like other dry lands. 

IIO. Q. I{ a tank was repaired hy Government at a 
larce outlay, conld the r.amindar eome in and levy a avel- 
rate ? — ^Yes. 

in. Q. Is that allownblo nnder the law? — I don’t know 
if it is nllovrablo j in L.alilpnr they hardly know what occn- 
p.aiiey rights aro. 

112. Q. (Slfr. Jiriiir-IUacl'cnzic .) — TVnnld the landlord 
have any diHiculty in petting another tenant for a good 
bit of wet land ? — No, if he takes too innoh they leave 
him. 

11.’. Q. (Hfr. J?o5fc/s.)— Lalifpnr is a particularly haok- 
wnrd dtslriot ; is it not P — Yes. 

ILt. Q. The cnltivntod area compared with the collnrahlo 
area is comparatively small P — Yes. 

116. Q. And what is cnltivntod, you oTplaincd, can only 
he cultivated threo yearn out of ten P — ^Yes, that is outlying 
and in the red soil tracts. 

lie. Q. A r.amindar’.s rights are greatly subdivided in 
these parts? — Yes, in a great many villages, cspcci.ally 
among the iKidis and Nurmis, you get some comparatively 
big Bandela landlords. 

117. Q. A great many villages are pnttidafl P — ^Yes. 

IIS, Q. And they are cultivating ramindars P— Yes. 

IIP. Q. In those •rinttidari villages the heal lands in tho 
village arc nmstly cnllivalcd by z.amindars P — Yo.s. 

120. Q. These Lalitpur people arc very little given to 
civil and rent litigation P — Yes. 

121. Q. Tliey arc partienlarly amenable to anlhority in 
these matters P— Yes. 

122. Q. And the amount of civil and rent_ litigation 
relatively to tho population that gives rise to litigation is 
smaller than in tho district? — Certainly, there were, I 
think, only 19 ejection cases. 

123. Q. That points to tho fact that ocenpaney rights are 
not partienlarly valuable ? — Yes. 

12 t. Q. Landlords are nntorcrling themselves to prevent 
their acquisition, nor do tenants I.ay any groat store by them P 
— ^No, occupancy rights, except ns regards land within tho 
iarela of tho red soil villages, have almost reduced them- 
selves to the right to a somewhat uncertain amount of cer- 
tain kinds of land at customary rates. 

125. Q. There is no great difference between occupancy 
rents and non-oocnpancy P — PraolIc.ally none ; Sir. Hoaro 
finds that, if anything, occupancy rights are a bit higher. . 


12(5. Q, In the case of improvements made, t he qneslion of Afe. 0. A. 
(ho amount of benefit tho tenant would ho entitlocl to would Sill’errad, 
ho settled rather hy custom than hy recourse to tho law ~r“ 
oomisP— Y'es, oerlainly. 

127. Q. Tho tenants would pay the same rates for wet land, 
however it had beoemewet? — Yes, they have certain ens- 
ternary rules to dclerinino the amount for wet land, 

128. Q. Neither parly would claim tho interposition of 
tholawP — No. 

120. Q. As regards these civil works tliat yon rail landhia 
in yonr report P— I should have sold village relief works. 

190. Q.. Tliat moans works not to ho carried out by tlio 
Pnhlio Works Department P — Yes. 

131. Q,. Loads and hig tanks employing 5,000 poeplo 
aro allotted to the Pnhlio Works Department and smaller 
works to iho Civil DepartmentP— Yes, hut ns regards the 
numbers in this programme, I would not like to lay any gro.at 
stress on them. 

132. Q. Would there ho much difiloulty in supervising 
these works P — I expect there would bo. 

133. Q. Tho principle of the division is that the works 
are snpposed to holess open to supervision P — Yc.s. 

134. Q. Yon mentioned one mason, why moro tanks wore 
not made is that the r.imindars were too poor ; that gives tho 
hope that they wonld do moro; yon mentioned also that there 
are a gre.al many existing tanks that have been allowed by 
the ramindnrs to burst and fall ont of repair. What is tho 
re.ason of this ; can yon say? — Want of money largely, but 
also want of energy end slackness, and also to tlio number of 
co-sharers whioh makes it difllcult for them to arrange 
between Uiemsclves how to dislrihntc tho cost, 

135. Q. If these tanks were iaken up hy Government on 
any extensive si.ale it wonld seem to follow that tho 
repairs should he under Government supervision ?— I think 
so certainly. 

130. Q. They oonld not he loft to zamindar.< P— I don’t 
think so. 

_ 137. Q. (77ic Pre.udeni.)~l» them any point von would 
like to bring to tlio notice of the Commission P— I was t.alk- 
ing lately to the rais of Gnrsar.ai, lie wants a canal taken 
ont of Ibc Parichha reservoir on tlio oast of tbe Betwn so as 
to take water into the Garolha pargana in which his estate 
(05 villages) lies. The difficulty here wonld be the bills ne.ar 
Parwn. I was also talking to a considerable landowner of 
Cliirgaon who asked nhont the possibility of consIrnoHng a 
short canal from Pariohlin at a higher level than tho existing 
Betwa canal to irrigate land around Chlrgaon (i.e., nearer the 
head-works of the canal). 

138. Q. Wonld tho rni’s bo willing to t.ako water on mar 
landP— Ifo said be would, but it is mostly wanted for 
halar. 


Mb. R. P. Atkikson, Superintending Engineer, Piihllc Works Department. 
{Jhansi, Dth Pccemlcr 1902.) 


Mr. P. P. 
Athinton, 


1. Q. {The PfcsiVen/.)— You wore formerly Executive 
Engineer on the Betwa Canal P— Yes. 

2. Q. Had you any experience of Bundolkhand before 
that P — No. 

3. Q. Were yon hero in tho famine ? — No. I hnow 
nothing about the famine in Bundolkhand. 

4. Q. What do you think the host course for extending 
irrigation in Bnndelkhand P —Developing tho present 
system and building storage reservoirs. 

6. Q. The first depends on tho second P — ^To a great ex- 
tent. Bnt we can do more irrigation with what wo have 
got, J.e. hy developing tho system. 

C. Q. To a material extent P — Yes, espeolally in a year 
of drought, because at the end of the rains at the beginning 
of the cold weather there is always a large amount of water 
in the Betwa. As soon as our distributaries are made 
sufficiently largo we can utilize a great deal of tho surplus 
water. 

7. Q. Ton have no doubt about that ? — None. 

8. Q. The figures are not very encouraging P— No j the 
canal has been badly handicapped for want of wafer. 

9. Q. Extension depends on whether there fsnnv more 
water ?— I think so certainly, particularly ns regards (he 
hharif; that is the early Icharif. Wo could doable the 
Aiarif if we could get the water stored. All through last 
cold weather whilst 1 was marching abont the canal I had 
to say that I could not promise water for early IhanY 
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sowings, as the cold weather had not developed itself ; Idid 
not know whether it was going to ho n dry or a wet year. 
It Inmed ont to ho dry and wc uaed all the water for the 
ralt. 

10. Q. Tliat is tho water stored P — Yc*. Wo include 
also tho water whioh is running down the river all the 
time. 

11. Q. In the hot weather what doc.s that .amount to P — 
Nothing. 

12. Q. Then you would have to bo Ijvingon your method 
of storing water P— We arc living on it now. Wc always 
try when the demand is liot to run down ns miieli water ns 
we c,an ; it is gciicr.ally more cconnmlenl, and that verv 
soon becomes more than (tie river can giro us. Tlio demand 
is increasing; the river supply is deerensing. 

1.3. Q. (3/r. Mvir-Mael(nzic.)—V)a not you get full 
up in January orFclirnar.r ?— Two ye.ar.s ago wp more than 
filled np; we could have filM up thre,-' times over; that 
was an exceptionally wet year. Tlie river and the 'canal 
just, balanced this year at the beginning of November. 
The miter could be seen running over the shutters for 
some days aflerwarda a' a freshet came down. 

Id. Q. IVhai fMe ere the Nen and Dassan projects non- 
in ?— I am afraid I cannot tell yon verv much nhont them. 
Tlicy arc not in mv charge. Thev are' direedr order t-tf 
Cliicf Engineer. Tlie Non Canal project has ’gone up A-' 
the fanclion of the Government of Indl.a. I do net in'” 
wLst state the D.assan proje.-f is in. 

£ t 
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Mr. R. P. 15. Q. Can yon tell about tbe Pahuj P Ig there any 
Athivson. ■water jo that P — Practically nothing- 

16 Q. There is the EnnvaP — It is a very einall stream. 

17. Q. I understand that the basin of the Botwa is a 
very large one ; the rainfall is a very fair one ; the soil, hard 
rock, would enable you to store a great deal of ■water ; and I 
snppose that really a very small portion is stored P— I think 
about one-tenth of one per cent, if so muoh. .. 

18. Q. We beard yesterday that where there are these 
storage tanks they practically do their own catchment 
business ; there would bo no object in making them 
bigger P —What we call the lakes, yes. The Barwa Sagar 
and the Bela Tal are always full, and they would probably 
bear a little increasing but the others are rather bigger 
than their catchment, already. 

19. Q. In your letter of 18th September 1901 you say 
that you have inspected several sites P— There -were two 
methods of storing water suggested ; and I was told to 
investigate the question. My conclusion was that the only 
practical one was a dam across the river Belwa. The other 
alternative was the finding of suitable sites for large reaer- 
voirs in side valleys, 

20. Q. Have you made an investigation of this great 
basin P — No, only a little of it with Mr. Silborrad. _ There 
is an enormous basin and a great deal of it is in Gwalior and 
the Central Provinces. 


of??; ■^'S’^««'-)-Have you any estimate 

of the cost P— Wo have one estimate taken ont completely 
for one reservoir dam and we have the rough estimates for 
the whole sir, but the rough estimates were made several 
years ago and they .are insnffioiont. 

S4. Q. You have only s?en two sites P— Yes. 

35. Q. Have these been estimated for P— One of these 
has been estimated for (map). 

_ 36. Q. What do yon submerge in the latter P— Ail 
tewtoiy will be the only trouble 
about it. That will be 6 or 7 hundred millions. 

37. How much do yon want ?-Donble what we have 
— an additional 3,000,000,000. 

38 . Q. What will that do P— It ■will secure raSi in a dry 

year and also Jcharif. •' 


39. Q. Icliartf at the end of a dry year P— .That 

would depend entirely on the river. In a year'like 1899 it 
would not secure early HnnY; in a year like 1896 it would. 

40. Q. That is to say, if the water is not w, anted for the 
rahi P— The rali will be generally done from the river 
supply. 


41. Q. Blit whatever yon could do with storing water it 
would not bring yon much in from a revenue point of view. 
Would you not be able to do more than three or four thou- 
sand acres P — Not muoh more. 


21. Q. There should he no difiionlty about making it P — 
No. It was impossible at that time to do anything beyond 
making a preliminary inquiry ; I had not time for any- 
thing else. 

22. Q. Do yon think that the four sites in side valleys 
inspected by yon are really favouiahle P — Not for very 
large storage. 

23. Q. As large as above Pariehcha P — No, I do not sup- 
pose that the whole lot would he a hundredth part of it. 
Parioliclia is an enormous reservoir, 12 to 14 miles long, 
with 2,760,000,009 of cubic feet of available water. We 
want about twice that at least. 

24. Q. With respect to fhe Belwa ; you inspected sites 
with a view to damming it P — Yes, I saw two sites. One is 
the lowest down the river of the proposed dams. I think it 
is about 40 to 60 miles above Parichoba ; and tbo other 
is the one which I tiiink is the most promising, but it is 
the furthest away and is situated on the borders of the 
Central Provinces on the main river. 

25. Q. Have yon any idea how much the storage would 
bo P—1 think tbo figure is nearly a thousand millions. 

26. Q. What is the limit in a case like that P _ Is it that 
yon would spoil valuable land P — No, the limit is the cost. 
It is cheaper to make two dams than to make one hlg one, 
because of the enormous inorense in the section of the dam 
as yon get down. At the upper site you could make a 
dam 100 feel high or more. 

27. Q. Yon think then that you could largely increase 
the irrigation from your canal if you had the water to do 
it ? — I am certain, when the improvement of distributaries 
has been completed. An instance is what I mentioned jiisl 
now. We lost the whole of the Marif that wo might have 
had this year. ; we had not water enough ; we had used it all 
for the rali.‘ As a matter of foot, a lew hundred acres of 
Worifliad been done with paho. But if we had had the 
water, instead of this being a few hundred, it would have 
been a few thousand acres carried to maturity. As the 
water-supply failed, we had to remit the water-rate on tlio 
paleo. 

28. Q. (ilfi’. Mitir’MacJ:ciJzie .) — ^IVliat is the meaning 
oi paleo i — Water sent on In the ground to enable them 
to plough. After the rains it is generally done with the 
rains moisture. 

29. Q. Have yon establishment enongh to work ont tliU 
design of one of these hig tanks P — Not enough to do it a® 
qnickly ns I should like. I cannot spare the establishment 
at all now that tho irrigation has begun. 

30. Q. Any clinnco of getting adequate men from ont 
side P — Yes, plenty of men it I Iiad the money. A survey 
wns done to n certain extent by Mr. Thornhill in 1882. nnd 
we simply want to verify tliis nnd pet n few additional 
levels and sections nnd it would not take a month to get the 
sohemo out. 

81. Q. {The President.^ — Could yon lay your hand on 
10 BUiveyors P — Yes. The real difficulty would he the 
supervision ; it is a question of money. Wc have not the 
establishment in tho Department at present. 

S2. <2. His a mailer of n few hundred rupees P— And 
the matter of getting tho men. I c.an get the men to do 
tho actual survey wptk. 


42. Q. Is it worth while making the reservoir for that P 
— I think so ; for that nnd the other advantages of the 
additional iiTigntion inn dry year. 

43. Q. What is the one estimntod for going to cost F— 7 
lakhs. 

44. Q. (The Prestdenl.) would not beyerj profilable 
if yon had that storage to use it for theruji, 

45. Q. {Sir Thomat Sigham.) — If tho rain came down 
for the raht, it would he used for the hhiirif? — ^With a 
downfall of rniii in the o'abi we should fill our reservoirs 
again and use the water for Jcharif, It would not often 
occur. 

46. Q. Yon fill any hialns in sowing P If you could 
double the amount of water, you would use it all in the 
rahi ? — Yes, 

47. Q. (A/r. MidV-lfackcnsie.)— Til a year of good rain- 
fall P— No, in a year like the present. This is an average 
year, rather against the canal and for tho cultivator, if any- 
thing. But it all depends on the cold-weather tain. If there 
is none this year as last, we shall use cveiy drop wo have by 
the end of the rnii. If there is good raiu, we shall be left 

■ with a resoivoir full no doubt. It nil depends on two inches 
of min in the cold weather. 

48. Q. Why yon want to develop the l-harif is because 
yon have a standing supply in your reservoirs P — And to 
improve the country gouerally. 

49. Q. {Sir Thomas Pigham.) — You say your 

900.000. 0W would cost you 7 lakhs to store P— Alxiut. 

50. Q. If you have four times that quantity ? — Tho 
others ■will be much cheaper ; the sites are bettor. 

61. Q. Tliis is a prohibitive rate P— It is not tho reservoir 

I advocate to he tho first to bo made. We shall have an 
oslimato for a very imioh better one as soon ns wc can spare 
time to make it ont. Wc have rough survey s ; we simply 
have to develop them. ' 

62. Q. What extra irrigation do yon expect to get from 
rahi inigalinii P— It may be either in rahi or Jcharif. It 
will depend on tlio season. 

63. Q. Wlint will the storage give P— I think it is nhool 
40,000 to 60,000 acres rahi and 4,090 or 6,000 l-harif. 
There is not a very strong demand at present in an average 
year ; it wonld all bo worked up gradually. 

64. Q, Y’ou say here that the cost roughly estimated is 15 
to 10 lakhs. What is that tho coat of ?— The 3,000,000,000 
cubic feet of water. 

65. Q. Do you think it ■would come to that P — I think it • 
is a very liberal estimate. 

66. Q. It does not appear a liberal one from this P— Yw, 
the fignro should have been 9 iiundred millions, not 7. 

67. Q. Tho one higher np would ho very muoh larger ?— 
Yes. There iso largo natural store of water hehiw the 
rock, nnd by lapping that we ehould get at least 

200.000. 000 more. 

68. Q. Are any of these on tributary streams ? — All are 
on the main river. 

69. Q. Von cannot depend on these others P— They we , 
not so certain os tho msln river, but tro of them era very 
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fiiir caleiimcuts* Howevcl', tlie cslimntcd volnmo of sloiago 
is very small on tlioiii. 

60. Q, I nndoi'sland that you only oliargo 8 annas an 
acre for tlio irrigation of mar and hahar that goes on in 
September P — The charge is 8 annas. All crops that take 
one watering are charged Eo. 1 flow and 8 annas lift. 

61. Q. That is any soil P— Yi s, except mar and talar. 

62. Q. And mar and talar are only half that P — Y’os. 

68. Q. I asked because I infer from this statement of 
yours, on page 32, that yon considered an increase in tho 
mar and talar areas in 1896— a steadily maintained 
increase. But I now understand, which I did not when 
Air. Laurie was hero yesterday, that tho inoronso has been 
duo to tho lowering of tho rate P— No doubt that has 
had some influence, but tho increase is also very much duo 
to tho fact that they have found out that irrigation is very 
beneficial. In talar they have always irrigated fairly 
well. 

64. Q. {Tic President .) — It would depend when this 
change was made P — In 1896-97. In 1897-98 tho area was 
7.000; in 1898-99, 12,000; in 1899-1900, 10,000 ; in 
1900-01, 10,000 ; in 1901-02, 16,000. 

66. Q. {Sir Tlomas jffiyfiain.)— That has been obtained 
by reducing the rate P — To some oxtont. I think both 
influences have been at work. They find that black soil 
will take irrigation. 

66. Q. You think that in good joara irrigation docs not 
increase tho value cf tho crops at all on tho Botwn Canal P — 
As regards mar soil it does not. 

67. Q. And the other P — In tho fK/uca it certainly docs. 
The latter is practically the same as the Doab suit. 

68. Q. Even if yon had good rain the piirica soil is 
benefited by irrigation P — Yory little then ; but that only 
occurs once in 16 years. 

69. Q. Have you anything to say on tlio question of tho 
financial failure of the Betwa Canals P—1 think tho main 
reason is that tho cultivators are not yot used to the canal, 
and that they are a very slack lot and will not take any- 
thing of the kind till they are taught. 

70. Q. If they wlU not have rico you could run water on 
to their ;owar in September ? — IVo could in a dry year. 

71. Q. Would it over affect materially the finauoial posi- 
tion of the canal P — Most certainly. If wo could got rico 
introduced, it would very much affect the financial condition 
of the canal. 

72. Q. Is it necessary to have an early tharif supply 
to get a rice crop P — That is tho trouble. Most kinds of 
rice can be grown after tho rain has broken, but none about 
hero that I know of. There is a good deal of rico near 
Jhansi. For three years running tho rico below a tank 
which I know was an absolute failure, because tho rains 
broke eo late. The intention of that tank is to irrigate rice 
below in the rains and then to run the water off and culti- 
vate the bed of the tank. 

73. Q. Is it broadcast rice P — I have never seen it 
planted. From the look of it it is broadcast. 

74. Q. {JUr. Muir-Macte?!xie .) — I see from your rain- 
fall statistics that there has been very good rain in June on 
the canal in 8 years out of 10 P — In tho last three years 
since I have known tho Betwa Canal, there has been no lain 
till the middle of July. 

76. Q. I mean 1891-92 to 19C0-01. There are only two 
where the rain has broken in Jnlj-. In most Junes it has 
been over 7 inches ; once over 9 inches P — In 1900 there 
was no rain worth mentioning. 

76. Q. That is in Jalann. I do not know "Whether it 
will refer to Jhansi P— Not necessarily. 

77_. Q. {Sir Thomas Higham.)—Svi\y is the sowing time 
for rice P — That is the time for transplanting it. 

78. .Q. Bioadcastrice P— Yes, they sow broadcast rice in 
Dehra Dun as soon as the rains are down. 

79. Q. You think they would do that P — They will have 
to be taught ; they are not accustomed to it and are a slack 
lot. 

80. Q. They have had a good many years to leain it 
in P — There has been so often" the difficulty of the water- 
Bupply in the canal. 

81. Q. Yon can always have plenty of water as soon as 
the rain falls. You do not open the canal then ?— "We have 
had nothing to open it for so far. 

82. Q. The rice is waiting for the water and the water 
is waiting for the rice P — I do not think that the rice is 
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waiting for tho water. Cultivators have made, no arrange- 
ments for sowing rloc. Nor will they do so until they are 
taught. 

88. Q. {Mr. Muir'Mactcnzie ^ — With this rainfall in 
July, if the cultivators wanted to sow rice at all, would not 
they have had enough rain without the help of tho canal P 
Tho average of July is 8 inches P — It would bo enough if 
thoy cared to do it. 

84. Q. I do not soe that tho canal is responsible for their 
not having rice P — If rice is to be introduced, we shall have 
to ionoh them rico. I have spoken to thorn about it and 
thoy say that thoy do not understand rico. If we could 
find some rico that would grow when sown in July, the 

' canal would develop tho area, espeoially when rain failed. 

85. Q. I do not quite understand on what you base your 
hope that in a year of good rainfall yon would extend your 
irrigation if you had this inoroased storage. Do you find 
that tho people are more disposed to fake water than thoy 
wore P — They are certainly more disposed to take water 
than thoy used to bo and increasingly so. 

86. Q. Is that not only on account of successive bad 
years P — I think not. I think tho new settlement now 
going on in Jalann District has something to do with it. 

87. Q. What has that to do with itP — In one or two 
parganas tho settlement has been done and thoy are keen 
on-extending cultivation and irrigation because tho land has 
teen assessed as dry and in largo areas as uncultivated. 

88. Q. Then they will have to pay wet-ralos P — Yes, but 
loss rent. 

89. Q.' We have heard that tho landlords can raise rent 
with tho greatest facility in this country P -That was 
Lalitpur. 

90. Q. I thought it applied to tho whole of Bundelkhand. 
Is not that tho case in JalaunP — I cannot say certainly 
about that. 

91. Q. I coniine myself to tho apprehension that, given 
good years, irrigation would go down. Even now in 1899, 
J900 and 1901 thoy wore pretty bad years, but you only 
had 32,000 acres and 3o,000 against 27,000 in 1890 P— In 
1899 no had only 32,000 because we had no more water and 
we had to remit irrigation revenue on some of the land 
irrigated because we could not give water. 

92. Q. In 1900-1901 P— We had a tremendous lot of 
rain and they did the whole of the 34,000 acres by tho 15th 
of December. Eain bioko after a great part of the irriga- 
tion had been done and we were left with our reservoir full 
at tho cud of March. 

93. Q. Did you manage to start the tharif in 1901- 
02 P — Yes. But they had had none tho j car before on 
aocount of exhausted roservoir, and thoy had got dishcart- 
oacd. Tho area was about 3,000 acres. For this tharif 
just post (1902J it was the same as before when there was no 
water. 

94. Q. If yon had had this extra storage in 1896-97, 
would you have irrigated double tho area in tho rali P — I 
do not think that wo could very well have disposed of tho 
water as tho canal then stood. No improvements had been 
made then and the channels were all contracted. With the 
improvements finished which are now in hand we could 
certainly have done it. Yon may notice that the area of 
last year 1901-03 was 48,000 and the area in 1896-97 was 
62.C00. Last cold weather was by no means a famine year ; 
it was a dry year. We began irrigating much later than 
in 1896-97 and we had 48,000 acres against 62,000 in a 
year in which every drop of water was made the utmost of. 

95. Q. In improving the channels are you doing any- 
thing in the direction of taking more water on to better 
classes of soil — tho talar and pttrwa P — No, we are no 
doing anything in that direction. We are allowing tho 
water to go where it will be taken. At present the Betwa 
Canal requires general encouragement more than anything 
else. 

96. Q. Is it not possible to carry the Betwa water to a 
larger extent into better soils P- No. There are only small 
extensions of present channels possible, running them a little 
further on. There are very few new tracts of tho better 
soils we can go into ; practically none. 

97. Q. In these days when you have very little water 
what is the system p Does the cultivator help himself to 
the water when ho wants itP — The system is the same 
throughout these provinces. You have the distributaries 
rnnniug down the country and the distributaries have tho 
outlets and from the outlets the village channels are carried 
about over the fields. When tho water is passed down the 
distributary the cultivator takes the water when he wants 
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it. We feel the pulse of the demand and let the water 
through the distributaries according to that. 

98. Q. You do not find, with this system of everybody 
taking the water when he wants it, without warning you 
beforehand, that it leads to your being short of w.ater later 
on for a second watering ? — No. Of course wo have to 
watch. We know pretty well how many waterings a field 
can do with, and if there is any risk of running short of 
water, we should issue notice and put on periodical closures, 
not so as to stint them in any way, but to prevent any risk 
of waste. 

99. Q. Yon did mention that you had to remit because 
yon had not been able to give water?— That was because 
our channels were in a tight state ; we could not gat. the 
water down and we wasted a good deal in shoving it along. 
Now we can run it down in large volumes and satisfy every- 
one simultaneously. 

100. Q. You are satisfied that under this system you can 
so feel the pulse of the demand that you run very little risk 
of stinting anyone ? — I think so. That is my experience. 
Mr. Laurie, now on the Betwa Canal, is having exactly the 
same experience now (middle of January) and is doing very 
well, 

101. Q. We have been told in Bombay that you must 
have an application beforehand for water in order that tho 


Canal Department may be fully aware of the drain likely to 
be made upon it ?— I suppose that is where tho supply is 
very limited indeed. It is not necessary hero. 

102. Q. But your own supply is limited ?— Yes, but wo 
can always reckon on enongh to see the rali through. 
Sowings are only effected in a ceitain period j that of course 
we are bound to see through. In a year of big demand 
there is much done in the fields sown with rains moisture. 
If they can get water on to that, it is all the better for them 
and for ns, bnt we have no responsibility there. The whole 
system is divided into reaches of a few miles with a patrol 
in charge and he reports every two or three days thereon to 
the zilladar who is the Eeveune Officer ; ho keeps the 
Executive Engineer informed. 

-103. Q. Have you any opinion regarding this Scheme for 
making a number of small tanks mentioued by Mr. Silbet- 
rad P— I have seen a little of Lalitpur, and I think tho 
scheme would be of very great benefit. 

104, Q. Could they bo made to giro, any return — not 
necessarily a full one f — Some, hut most of them could not. 
They would all do good of course. 

105, 0,. Could tho Irrigation Department take the work 
up ?— Within limits I think they ought to take it up. 

106, Q. Wherever the tank irrigates 100 acres for in- 
stance P— I think so. 


Mb. P. J. Nobiun, Calcutta, 
(Aara, loth December 1002.) 


1. Q. {I’/ie President .) — ’You have sent us your report 
and we will bo glad to hear more about the system you have 
got, what it costs etc. ? — I have pat all that in the report. 
The ordinary irrigatiou well as used in Japan is about 300 
feet deep ; tbat is with this Kazusa system. Where too 
many of these 300 feet wells are together, the Japanese 
put wells down to tho 480 feet strata, and very seldom to 
the 720 feet strata 5 but 300 feet is about the average depth 
of irrigation wells in the Kazusa valley. 

2. Q, What is tho soil?— It consists of sand, clay, de- 
composed granite, and occasionally layers of pebbles. 

3. Q. And tho spring level is not reached until you get 
down to that ?— The first spring is at 300 feet. Of conrso 
this is not all over Japan; it is only where Kazusa wells 
are sunk. After my report was written and had been 
discussed in the Japanese newspapers, a paper manufac- 
turer in the suburbs of Tokyio came" to mo and asked me 
about this system, and he put a boro down to SOO feet be- 
fore striking water. 

4 . Q. AVhat is this valley like? — There is a high range 
of bills lying back of it, 12 to 20 miles from the sea, and 
then and along Tokyio Bay the land has been reclaimed for 
two miles out seawards. Ilazusa stylo wells are even sunk 
in this reclaimed land which about four years ano was sea. 
Tho highest point in these hills is Mount Tsukuba, which 
is 2,925 feet high, 

6. Q. Is there anything different about the place to tlm 
country in general P— All around Chiba the country is 
more undulating than hilly, while in other parts of Japan 
the land is more hilly than undulating. 

6. Q. Then tho Kazusa system originally camo over 
from China? — ^Yos, or at any rate a system very much like 
it. Abbi Hue's hook on China gives a short account of the 
Sychiian system. In my report I say that trial borings 
have been made up to 1,200 foot, but since that report was 
written, 1,4C0 feel were bored in another province, in 
Bchigo where the oil-lields are. There tho soil is disinte- 
grated granite with solid boulders interspersed. When they 
struck cue of ihese boulders it was verj' slow work. 

7, Q. Is this system used then for boring for oil just 
ns well as for boring for water P— Yes. An American 
Missionary, who was up in Echigo some 18 or 20 years ago 
and kuew something about, oil, told tho Japaneso tbat there 
was oil there. A J.ipaucee syndicate was formed' and 
look some of these Kazusa men to Echigo who put down trial 
borings for oil. In (ho meantime the thing was a good 
deal talked about and the Government then omjdoyctl an 
American expert with American machinery, and now Echigo 
i» a great oil-field. In fact tho Standard Oil Company, 
nndev tho name of tho International Oil Company, bus 
stepped in. 

8. Q- Is this system being practised as well in China f— 
It is still going on there now. I have not seen it myself, 
bnt 1 was told that it was so the other day by a man in the 
China customs, and also by on American Missionary. 

9. Q. In the Kazusa valley are there special surrouud- 
ings thwro which differentiate it from tho country in 


general ? — I should not think so. They have tried the 
Kaznsa system iu Tokyio which is 22 miles away and, 
strnck water. 

10 . Q. I suppose there is some irrigation in Japan P — 
A very great deal. 

11. Q,. Have you seen irrigation wells of this descrip- 
tion? — Hundreds of them, all round Chiba. 

12. Q. Is there a considerable area commanded or 
watered by these wells P — I have no idea what area is 
watered by such wells, hut it is somctbing considerable— 
hundreds of thousands of acres. I tried to get statistics 
from the Japanese anlhorities!, but failed. In my report I 
say from two to five-acres. That is a very big area for one 
well ; I should have put it down at from 1 J acres to three 
acres per well. 

13. Q, You have been some little time in India and have 
seen the stylo of country we have around us hero. Do you 
consider that is the sort of country whoro this system could 
fairly be tried P — I see from the geological report here of a 
well having been put down in Agra and that tho water camo 
up within 20 to 30 foot of the anrfacc. I don’t see why 
that very costly well that was put down Iiore by Europo.an 
methods could not have been pnt down by tho Kazusa system. 
I wonld not like to say how much oheaper the Kazusa method 
would be, but I know that Burn A Co. of Howrah would 
turn out tho whole plant required for Ks. 2C0 to Rs. 300, 
while tho plant that sunk the well hero must have cost 
landed in Calcutta £800 at tho very least. Besides that 
yon bavo had to pay for tho enormoua costly piping, while 
the Japanese nse bamboo piping. Since I have Leon liore I 
have had long talks with Major Brain, Superintendent of 
the Botanical Gardena at Sibpur, and liavo been comparing 
tho bamboos of this country with those of Japan and 1 
have found this bamboo (ahuwu) which is an Indian 
bamboo is similar to tho Japanese one, whioh is 2J-, 3, and 
up to 4 inches internal diameter. This b a very .fine 
bamboo and yon get it in any quantify in Syiliet and 
Assam. There is one thing, however, 1 must tell you, nnd 
that is that b.amboos are cultivnted in Japan, whcrc.as the 
Indian bamboos are allowed to grow wild in tho jungles. 
When I was in Calcutfa, I went down to Balliaghatts 
wliioh I was given to understand was tho grc.it mart for 
hambeos, and there I picked this one (shown) out of a large 
number, and it reminds mo in OTCiy way of tho Japanese 
bamboo. 

14. Q. (Sir Thomas Hiylmm.)— IVhat will the inside 
diameter of tliis work out to? — inches. 

16. Q. You say theso wells are sunk iu only one p.'irti- 
cular province iu Japan ? — That is to at present. It. h.ai 
not been known elsewhere. It was by a mere llnke that I 
found out this system. I had hion over the district time 
after time snipe-shooting, and X must liave passed such 
wells hundreds of times, hut I never took any notice of 
them fill about two yeas ago when 1 went down and lived 
near Chiba, and then I noticed them aud wade enquiries 
regarding them. 
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iG. Q. Wliy IB ittboy Lave not been used anywbore else P 
— Because they havo not been known sufficiently. Until 
quite recently, within the last 35 years, the cominunications 
in Japan ■were very bud indeed and then tiio feudal 
system was in vogue. The different feudal lords were very 
jealous of each other, and if one of tlieiu got hold of a 
good thing like this Kazusa system, they would not allow 
their neighbours to know anything about it. The Japanese 
arc a very suspicious and secretive people, and nlthough 
they learn all they can from other nations, they don’t lilce 
to impart any information to others. At first 1 could get 
nothing out of them about the Kazusa system, and the 
native whom I employed to assist mo in my inquiries had 
a great deal of trouble with the native officials until I wont 
to tlio latter and told them that if this sort of obstruction 
continued I would put the whole thing in the papers and 
bring it to the uotico of the higher authorities, and then 
my troubles ceased. 

17. Q. Wherever those wells aro sunk yon have artesian 
conditions P — More or loss. Wherever a 720 feet stratum 
is struck, yon will find the rvater rising four inches to a 
foot above ground. 

18. Q. Are there not many wells whore tho water rises 
but not up to the surface ? — There aro, but they aro 
generally very old' wells. 

19. Q. When a well is fii-st made tho water docs rise to 
tho surface? — Some times not, but when this happens the 
well-sinker uses one of tho tools which I have described 
in myxeport, and which they call “ tho coaxor it is nsodfor 
clearing the pipe and for pumping up the water. You seo 
the water sometimes remains 20 or 30 feet helow tho 
surface, and they work it up higher and higher day by day 
until it flows dVer tho top of tho pipe, 

20. Q. Do they never pat wells down and fail to get 
tho water? — Yes, at times they do, but not often in tho 
Kazusa ■valley. 1 don’t know what tho conditions would 
he in order parts of Japan. I only know that in Kazusa 
and aronud Chiba these wells aro to be mot with in 
hundreds. 

31. Q. There must bo strong artesian conditions for it ? 
— Yes. 

32. Q. What is the diameter of these tubes which they 
put down ?— Their bamboos arc smaller than tlio Indian 
bamboo. I should say the inside diameter of their wells on 
an Bveroge is not more than 3 inches ; 3 inches would bo 
a fairly big well. 

23. Q. You say they put do^wn these wells and pay only 
when they find tho water?— Yes. Generally, no water, 
no pay. That is tho system they go upon. 

24. Q. They always do find water ? —Yes. Those well- 
sinkciB live in tho valley and they know the district 
thoroughly well and can toll you whether they will find 
water or not in a place. 

25. Q. How do they pay ; according to tho depth gone 
down ? — 300 feet wells cost from 27 yen to 30 yen, i.e., 
from £2-14 to £3. A yen, wo will say, is 2 shillings. 

26. Q. Do they pay by the foot ? — No. It is simply by 
the well. 

37. Q. What do they charge for a 720 feet well? — Fiom 
£8 to £10. Of course that is purely tho well-sinking 
work -, the coping and kerb go into another account. 

28. Q. Do yon suppose these meu can siuk wells at any- 
thing like those rates in India? — I thiuk they would have 
little trouble. You would have to leave a man in Calcutta, 
or wherever you have your bamboos to pick your bamboo. 
The bamboos here are not very straight ; at least vary few 
of them grow straight here, but they might be cultivated 
to grow straight here as they are in Japan. I explained to 
Major Frain of the Botanioal Gardens at Sibpur how they 
were cultivated in Japan, and ho was of opinion that there 
was nothing to prevent the same thing being done here, 

29. Q. About what length arc the bamboos they put 
down in Japan ? — The full length of tho bamboos up to taper 
point would bo about 40 to 60 feet in Japan, but each 
section of piping is about 12 feet ; in fact they are anything 
from 10 to 16 feet, but 13 feet is about tho average, and 
then they join on in this' way (illustrates). 

30; Q. Supposing you were able to get tho bamboos 
there is no other reason why wells should cost more to sink 
iu India than in Japan ? — No. You would loach the 
natives how to do it. There is only one skilled man- 
- required, “ the boss,” who sits over the well and direcls 
operations. He must be more than an ordinary intelli- 
gent coolie ; the other men are simply coolies who do the 
tiling and letting down of tools iu tho bore-hole. 


31. Q. Tlioro is only one man who really knows any- 
thing about it ? — Yes. 

32. Q. What does ho get paid?— IIo takes a contract. 
Tho income of the man in Japan with whom I worked up 
tho system is not more than 13 to 16 yen or 24 to 30 
shillings a month ; that is what his profits come to. 

33. Q, {The President.) — I suppose labour is cheaper in 
Japan than it is in India P— It is cheaper in tho sense that 
it is more intelligent labour, Tho saki, as you may know, 
is tho national drink of tho Japanese, and for tho manufac- 
tui’e of it tho purest water is required. Therefore the 
factories whore it is manufactured, and which are situated 
away in the mountainous distiots, havo to get tho water 
above tho liuo/of cnltivation, mid instead of using iron 
pipes to convoy the water to the factories they nse bamhoo 
pipes and I havo myself known of a case where water has 
been brought 18 miles in pipes like that. 

34. Q. {Mr. Roberts.) — How do they got round tho 
corners? — They make joints fi-om cubes of wood (illustrates 
his moaning). And 1 h.ave heard from tho Japanese them- 
selves ; and I havo every reason to suppose they were telling 
mo tho truth ; ihcsa pipes will last under ground for 10 or 
20 years. They lay them — should it bo deemed necessary — 
from two to three feet under ground, and surround the pipes 
with a layer of ashes 3 to 8 inches deep. This last is done 
in order to protect them from tho attacks of worms, etc. 

36. Q. ( Sir Thomas Righam.) — You havo come (o 
India now for tho purpose of developing this system .** — 
Yes. I did so because certain negotiations I had been 
carrying on with tho Russian authorities in Port Arthur — 
with a view to tho introduction of the Kazusa system 
there — miscarried. 

36. Q. These places where your system is tried are 
places only whore the geological configurations are favour- 
able to artesian wells. You would not expect it to succeed 
in groat alluvial plains like the Ganges delta? — There are 
artesian configurations there too, and I don’t see why 
experiments should not bo made. It is not only for that, 
but supposing a native wants to put down a yrtiia well, 
ho finds it not only a very expensive undertaking, but 
moreover a risky one, for ho does so more or less ■without 
possessing data as to the suboil, etc. Why not have this 
system introduced into India for testing strata. It would 
bo useful for trial borings or for increasing tho supply in 
existing wells. Then again the system is so simple that 
the whole of tho machinery could not ouly bo made by an 
Indian mistri, but could bo kept in order quite easily 
by villagers. There is such little intelligence required to 
work tho system, and the simplicity and cheapness of the 
whole thing should appeal to every one. 

37. Q. You would havo lo bring your bamboos out from 
Japan? — This bamboo (shown) as I have already said is 
Indian and is tho same as tho Japanese bamboo. Of course 
for tho first few years you would havo to pick and choose 
your bamboos hero, but then you could cultivate them 
later on and have bamboo plantations as the Japanese do in 
Kazusa. 

38. Q. Would you bo willing to undertake boring in 
India at contract rates? — Until I know the strata I have 
to tackle 1 would not take any contract. 

39. Q. You would not take any risk ? — No. 

40. Q. Yon would not work on the system — no water, 
no pay"’? — I don’t know the conditions here, but what I 
do know is that the thing is very simple, and I cannot see 
AVhy it should not be introduced into India. 

41. Q. Supposing they have to go through very light 
sandy soil ? — I had one of the best American experts ask 
me abont this very same thing. I have told you how they 
go through the process. They first of all choose the spot 
tbat-tbe bore hole has to be taken down. They then dig 
down the hole 6 or 8 feet deep and into this they insert a 
cylinder of tvood, iron or sometimes of very big bamboo ; a 
foot and a quarter of that cyliner will be above ground ; 
and 6 or 7 feet under ground. Around that cylinder is a 
tube. Then they erect a scaffolding around and over it, 
and while they are boring, a boy in attendance is kept 
busily at work pouring down the bore-hole water ivith lots 
of clay dissolved in it. In sandy soil or any other soil, this 
clay not only acts as a lubricant for the tools, but by 
depositing itself on the sides of tho well braces them up. 
The wells go down 300 feet or more without tubing, and 
after striking water the bamboo piping is put down joint 
by joint. The operation is not a lengthy one, and after a 
time tho . clay settles down and forms a well round these 
bamboos aud preserves them. 
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2. Q. (Jlr. JtfiijV-il/ac/tcwsteO— Would this do just as 
well for roch P— Tlio Japanese told me that in this Echigo 
trial boring for oil, 800 feet out of the 1,200 feet they went 
through was rock. I only go on their report for this, 
but when I pul down a SOO feet well myself I stinck a 
stratum of pebbles, some 20 feet under ground, some of 
which must have been very large. At 80 feet below the 
surface I struck a stratum of stones, which was very Lard, 
and at 180 feet we struck disintegrated granite, after which 
we struck the water level. It would go through kankar 
vei-y very easily. 

43. Q. How long does it take to put down a well? — Ton 
days to a fortnight, i have put one down in 11 days, that 
was the first time. 

44. Q. What is it you would like Ihe'Covcrnment of 
India to do ? — To give mo a contract to form a school for 
tho introduction of this system and to place some men 
Under me for instruction, 

_ 45. Q. {The President.) — Have you made any proposi- 
tion to the Government of India P — Yes, but I have received 
no decided answer as yet. 


46. Q. "Would you he prepared to give your Feivices to 
Government for one or two months P— Tes, if I am given a 
contract. My idea would_ be to bring over a couple of 
Japanese to do the mechanical part of the work and show 
the natives of India the system. One of tte Public Works 
Engineers might be deputed to report on the system, and if 
he reported favourably, the school oonld bo formed. 

47. Q. Do I understand that jonr proposal is (hat, as- 
suming that you have your instruments ready, you would 
oreot machinei'y and carry out a boring at some place to be 
agreed upon for a certain salary while this work was going 
on, that_ after a certain time, supposing you satisfy the 
authorities here that your system is a good one, yon should 
be put in charge of an undertaking to teach the natives of 
India the system for a period to he settled P— Yes, that is 
exactly it. 

48. Q. Yon have not made a proposal to the Government 
of India P — Not quite on the lines just indicated. 

49. Q. When would you be ready to commence works ?~> 
At the commeuoement of the coming year. 


Me. E. B. Aiexandeb, Commissioner of the Meerut Division. 
{Meerut, lOlh Picemher 1902.) 

(Replies to printed questions.) '■ n 


The ouo tract regarding which I feel competent to 
express an opinion is that comprising the Sadabad (ahsil of 
the M ultra district and the Hathras-Iglas tahsiis of Aligarh. 

2. I saw a great deal of the Sadabad tahsil in 1883-84 
after a period of drought, and 1 have seen a little of tho 
Aligarh tahsiis recently. 

3. In the whole tract, hut more especially in Sadabad 
tahsil, tho potential irrigation from wells used to be much 
better 30 years ago than it is now. 

Tho reason seems to he that in about 1880 after some 
years of heavy rainfall the drainage^ of the Nali Nadi was 
much improved, and rain water, which used to percolate very 
slowly through the surrounding country, was run offi very 
much more quickly. The efieot of these measures was to 
lower the water level some three or four feet even at a 
distance ot thirty miles awtiy from the nadi. 

Added to this the efiect of a cycle of years of deficient 
minl'all and the drop in the water level brought it down 
either into a stratum of loose fluid sand in which kaclicha 
wells could not work, or into a stratum full of ammonia or 
other substances injurious to crops. 

4. The extraordinary extent to which the quality of 
water varies in welts at quite short distances from each 
other in the Muttra district is a well known fact, and to 
considerable, though less extent, the quality of water will 
vary in the same well according to the depth to which the 
surface of the water sinks. 

6. The whole tract is one which, in my opinion, calls 
most urgently for some extension of the canal system or for 
an entirely new canal. 

6. I am afraid the amount of water available in the 
Jumna is not sufldoient to make a new canal possible, and 
whether the present system could to extended so as to pass 
through this tract , is a point on which I can express no 
opinion. 


I can only say that it is extremely deshahle that the 
extension should be made if it is possible. 

7. No private enterprise— "at least none which the local 
zamindars or cultivators can command— can supply tho need; 
but, on the other hand, none of the other obstacles mentioned 
in question 1 exist as far as I am aware. 

8. There is certainly a strong desire for it. The 
incroasB resulting in the value of pioduce would he very 
large, and I should say that an average water-rate of five 
(6) rupees an acre might he charged, and that Government 
would still reap a suhstantial advantage at the next settle- 
ment in the shape of enhanced revenue, as cultivation would 
extend and rents would rise even though the water-rate 
levied was five rupees an acre. 

9. As regards the construction of mamnry wells, the 
small size of the average tenant’s holding^ and his want of 
means render him_, as a lule, unable to incur tho expense 
at any profit to himself. It is therefore to the zamindars 
that we must look, .and unfortunately very few of them 
cave to spend money in this way. If some power could 
be given to the District Officer (subject to proper checks) 
to insist on landlords constincting irrigation wells, or to 
have them constructed himself and enh.nnce the Government 
levenue by a sum which would repay the expenditure plus 
interest within twenty ye.ars, 1 believe the policy would be 
a good one. Tho experimeut could be tried at firet in a few 
districts in which there are ofiicers of experience, and the 
maximum cost of a well as also the number to be made in a 
given area or at one landlord’s expense might he limited. 

10. As regards tanks, such little experience as I have is 
not favourable. They seem to me generally to fail in a 
year of drought unless they are natural lakes of consider- 
able size. "Where, however, there are hills in which large 
reservoirs can he constructed, 1 can quite understand their 
being very useful. My remarks apply only to the common 
tank dug as a famine relief work which, though it is often 
useful as retaining enough water to keep the village cattle 
alive, is seldom of appreciable use for irrigation. 


1. Q. (T/mPm/dcui.)— Do you think Mr. "Brownrigg’s 
feeling that, in a wet yciir, when there was no interest^ in 
irrigation, tho canal was not only negative, but was doing 
positive liarm, is warranted P— Some time ago when canal 
distributaries were taken out across drainage, no doubt 
that did do harm ; but that has been rectified. I do not 
think any barm would result now even in a year of heavy 
rainfall. 

2. Q. In answer to question 3 yon say — “ In the wholo 
tract, hut more specially in Sadabad tahsil, potential irri- 
gation from wells used to he much bolter 30 years ago 
than it is now,” duo to tho Kali Nadi? — That was the 
popnlar impression ; a large number o£ irrigation channels 
were made in the Aligarh District and the Kali Nadi was 
straightened and deepened, and that happened before the fall 
in the water-level took place, and popular opinion attributed 
the latter to the channels and tho general drainage in 
Aligarh. 


3, Q. My recollection is that we deliberately stopped the . 
extension ot irrigation, because it was interfering with 
wells P — Yes. I remember that. The people did not want 
it brought down to Sadabad ; the channel had been taken 
through part of Muttra District and was abandoned. 

{Ur. Muir-Uacheneie.) — Is not that an example of tho 
original mistake of refusing water to a well irrigated tract f 

{The President.)— I think it fa. There is no doubt 
that the water-level has fallen enormously. It used to 
he 35 or 40 feet and now it has gone down to something like 
70 or 80, 

4. Q,. You say iu reply to question No. 8 — “ There is 
certainly a strong desire for it (irrigation). The increase 
resulting in tlie value of produce wonid be very large, and 
I should say that ail average - water-rate of five rupees an 
acre might be charged, and that Government won/d still 
reap a substantial advantage at tho next settlement in the 
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of onJinnpi'tl rownno, n« cull Irnl ion ivoiiM I'llcml nnil 
KRts \rouW rl'!'' even tlsonph the wntor-mio U'vu'<l "‘is five 
nn ncri'.*' Do you tWul; lliol tliocMtnl wolrr-tnlri 
nve too loTT. tlint llipy In’ — Wlicro tlicy 

nro novriy lntro<lnc.'il. You c^niUt Jiol Tory woU rnUo tliom 
xrlu'rc you lisvc liotl them r\ loop tlmo nml lent' Imvo 
odjnstoJ llipjnrjlvon ncforJlnply. 

C. Q. Tlio full rolno of tlio irrlimtimi i< lioitip pot in tlio 
I'oTonno IX'i’irliui’nl lintfa l of in tl-.o riiMlc Wotl;'’ l>cparl* 
wont ! tlic n<«op»n!Pnt» liavc I'ocu rui«o»l in ronrcijurnof F— 
Y<-», Init tliohuilliT-l pot« half tlioinoioa’c In mil. Ho 
uouH not pel any of tlso watcfroto. 

f. Q. (3fr. Hclfrit.) — Woni'l not « rl’o in tonal into In' 
follont’l I'V n fall in rent* F— It inlplit In', but tlic tenant* 
woiitil r.tlTrr bofort that liapp-Ual, i.t.. in trad* wbtro fbo 
lovr rate* bavo I'ton in fotvo fou'.t tilin' ninl rcnl« Invo In'tn 
ndjustcal on tin* ba«i«. 

r. Q,{Thf J'rfti-hnt .) — In ttjlv toqui-'IIon P )oH tay — 
*' If ror.iP j'owtr toubl bo pivtn to tbo ili«ttift unite r (•iiby-rt 
to I'r.ip'r fiiT-cV*) t-i in‘ut on lainllon!* ooTi»l»r.clini: triipa- 
tion ntll«, or to bavo tbfin rorntructc.l binurlf nml tnbanoo 
tilt tioTornnifiit rrmino by n *iiin vbicli 'ronbl ttpay 
tlie rxpofolilorr /’for intcrfl wllbin SO jcm-*. 1 l-tliort 
tbo polity nO'ilil I't a (0X«1 or.r." Yon tbinb tba! ibo 
prMtnt fafilitii'* for faJ'Jri ott not miTititnlf— Tbt ta*'* 
J Tta* tbinbinp of rrttt ralbrr Ibt’t wb-rt von bare a lot 
of f-tcnpaiiey tenant* vritb no vfty litp-’ boioinpi. inm of 
na preal »nbl^an^' wbo eonM not alTorsl ay rib.) ntll, nnl 
urbrre tbc tair.indar »in!ply ffill net buiiJ one !ttrat.*e they 
are o.vupaney tenant.*. 

S. Q. Ta (i.iverr.!nent orer-i ailitnUr abont t'nnUv 
rritb tbo*' (V’tv.pvnty lenatit* F— Yr*. 1 ntrit nitb 
Mr. Rrottniipc tbr.t. Gor.'mnvnt. in •.••me p'.art> ttbrre ft 
ire]! ran olri' U'lv be rr.anr, betast'' well* bar.' nlrt'ily been 
niaiJe .*.nil rr. rVt.t, jnipbt fn^ly put in nienrr tbefe atnl 
rbar'te a rtatfr-rate. In tie nine nay 1 tbfnb it snlpbt 
ieci" money to frenpuney ttaaiil* ni'bont very iiitie’i I'Tn- 
rity. 

0, Q. Tilt diftriel oiTiter* nin*l be able tn form an e*tl* 
matt of tl.c rbnrartrr of tbe teoaril* aj to rtbell.tr tb.er aic 
liktly to pay np?— Yt*. but tJe ton'tant tbanpe* of otllftr* 
erf laitberapain*'. it. 

10. Q- You diitir.ftly abrofalt nn rj!eu»'on o? vr,.l!» 
wbrre iFal can I'O done at a famine j rote, -tion f—Yr». 
There i* certainly a t>n<«ibll!lT of mallnp mote ndl*. I 
ntrer t.aw any C.i'irt of AV.anU eatate wbieb ditl t.ot rtqiiir.' 
more ari’ll* Iban rverv in exi'-lenee irbrn it e.aiiie under 
cb.Brpe. The preat balk of irel'* are made by T.vtnindan for 
tbelr orm land — Jifiv.H-lati, and otbrn by r.iuiindar* nllli 
noino-Tuminry ttnanl* from rrboui they pel enbanceuirnl* 
ca.tier. Tbe 'pl»eni vliere tbere are f e.*tij>au'T tenant* are 
rrberc well* are vranled a* a rule. I do nri tbinb that it 
rroulS I'O rafe to m-abt tbeiii cip'riinentally in tract* where 
lbs exper.*'! i« licr'y tolw ecr.tiiierable, btcante ttie Gorern- 
mcnl would probably lo'O itr money, bol wbere lliete arc 
Troll.* still wor»;inp and it i.t only a rnalttr of pivinp more at 
a EOdmlc co't, they rnipbl be rindc witb adrantape. 

11. Q. Do yon tbinl: that many men tnalre a Uvd shot at 
a well ?— Over tlii* tiact it wa* extraordinary to see tbo 
diCereneo In the dialnnce of llic water and yon mipbt bare 
one well with perfccrly rwrel water and SM vnvxla nwav you 
would bare nnollier witb bitter water. Hon'np* wmild piro 
n certain pnide. I have ntf-d the liotitip tool* of the e\pii* 
cuiturnl IJeparlmcnt. 

12. Q- la Ibere a large demand for them? — I belicvo it 
1 j increaiing, but I do not aiippofo it ia n largo demand. 

13. Q. Enoiigli to keep Bucli material* nl the bcad-qiiarlers 
of raeb dialricl F— Not every dietilct, but wbere ynWa well* 
arc liabitually made. 

14. Q. bVonld it be jodicionB on a canal like tbo Ganpe’ 
to nstrict the area to l>c watered in a village ; is miscbii-f 
done by ovcr-wnlering ? — In Meerut and elsewhere we ate 
told that 70 or 80 per cent, of the land is now watered every 
year. VTo have had a ECnoonco of dry year.*, and notiiing of 
that sort would be advisaido now, with a cyclo of wet years 
citensivo c.anal irrigation might nggr.-ivuto a rise in tbo 
water level, and witli it the cfllorcsccnco of re/t on tbo sur- 
face. A re.'itriction of canal irrigation might then bo tem- 
porarily odviBablo. 

15. Q. People say tbo irrigated lands are not half aa well 
Totected ns they used to bo. Is tboro iinytbing in itP — 
t is a matter of wet and dry years again. Now after a 

cvcle of dry years the demand for water is enormous, and 
the duty much increased, honoe the complaints. 

10 Q. Ib there any artificinl manure used in these parts 
for constant waterings P— Yes, but the indigo refuse which 


wav very largely n«ed in jnnny jdnco.s in miieh nrnreer now 
than it nnoil to lie owing to the decline in tlio inanufacluro. 

17. Q. (^fr. ^tulr-Maelmzif .) — IVith regard to tlio 
saeuiily qiienllon, atipposing tenant* wore given a good long 
periol in whicli to repay, would not a crop he aiifliolcnt 
pnarnnteo for the nnniml tiislalmenl* P— Tlie difficully with 
the lenanl la hi* linhilily to gel into arre.ars with Iiis rents 
and In’ ejfcteil, ami if be were a dinlinncst man, be might 
give a rrliuqnislimeut. 

18. Q. He would not give up land on which he had built 
a well if li« could help it P — No, I do not think lie wnubl, 
but the holding* are very smell, and you would have to deal 
arith mori’ than one tnan'r holding itrignlcd from the one 
well. Jf you took joint re«iiou*ihility, tlien tlic crop might 
be enough. 

IP. Would il I'O dinieult to pel joint ngroemenis P— 
That i* the diflieully ; lliey are i.atlier suapieious of e.ach 
other. 

2P. Q. Could morebedone in tlie way of penenal ndvanetn 
if ofl'ieer* arenl ill f.ir a ^saliry of active indiieement, aueh 
a* Mr. lirownripg desetihed p— Ye*. 

21. Q, Would you advocate *nrh a policy or wait upon 
the demand P —H it he.t l-i wait tipoii the demand, except 
in a few cava where ton might put a certain amount of 
preimie on tiio ramindar to induce him to make wells where 
they onglit to l>p, hut are nol, made. 

22. Q. If you wail timm tlie demand, the lalavi 
advaiir.'* for Aligarh would heahoul lI*. 3,f>(X)or I!*. d.OOO 
a je.arF— 1 *Pnuld lltc Oovcrnmenl tohnvo the power to 
make well* in t-aine ra*e«, a* 1 have raid hefore, 

2.1. Q. In addition, would it not be a pood thing if a 
W'dley of active indne*mrnt were entered ort in omlor that 
In ,\ligarli ,rou might inetea»e the amount of votir 
sdvanc'.*' p— You eonld lntrea>e it, bnlyoar active t.ahiild.ar 
w,v.ih} wake jv-oplc take money who diif not want to. 

2S. Q. lint your active Siih-divlaiorial cilieerp— -Ye*, Imt 
they ehnnpe fo often that you might li.ave to fall bark on 
IbetabriMar. 

25. Q. Would it be worth wlille to have a more or lea* 
|•■er:^.anrnl man in dit'.rlcl* where there i« rcope for well 
f inttruetifti, ?— A* a rule, the j.cople have pot n great 
number of well* already made in rich tract*. 

2'). Q, You do nol think that any active policy of induce- 
meat would •uc.v.'il P — Not unle<* you had fome nower 
behind il to inako the (leople think ifinl if they would not 
do il Government would do it for them. 

27. Q. You wo’ihl like norcnwneiit to tnako well* in widl 
Irartf, but nol to tee exp'rinieni* made in less promising 
ptawMp — The people knowentmgh about well*, and it ianol 
ntt'-ssary to lliul out more nhonlthem ; but if a man was 
willing to go to the i xpensc of making cxjx-rimenls, 
Govimmenl niiglit help him; I would not put il all on 
Government, 

23. Q, Government i* apparently nol unwilling tomiikc 
nein.al in an unpromising Ir.act in the hopcsof aomothbig 
coming of il, and what 1 hope to get your opinion for is Unit 
il would nol be unwise to make aiinilar venture* for wells F — 
The jh'oplo know a groat de.il about wells ; the canal 
experiments tliey cannot make for themsolvos. 

23. Q. ^^^r, Itainralna ^rudaliar.)— Why nretlio land- 
lords so indiffcient about the coiislriictioii of wells P— Some 
are on good term* with tlicir ten.anl.s and some on b.ad. 

30. Q. Under existing conditions, does it p.ay landlords 
suflieicntly to make wells F — In mnnj- cases the well which 
w.aa made 20 year* hoFore, and from wliioh their land w.as 
iirigaled Is now falling in, and tlic tenant is paying a rent 
fixed whan tlio well was in full work. The xamindnr Is 
nol losing anjUiing by the well falling in i the tenant is, 
and though one would nnlumlly expect the tenant to 
njiply for abatement of rent he pmctically very rarely docs 
BO. Tho mmiber of cnscs of nliatcment of rent is extra- 
ordinarily few ; nol one to a linndred of enliancomonts. 

31. Q, Does it pay a liindlord to spend largo sums in 
constructing new wells P — ^Tliat would depend upon his 
relations with his tenants. If ho had non-ooonpanoy 
tenants, lie would probably make wells. 

32. Q. But oven in tho case of oconpanoy tenants ho can 
enhance liis rent P— That depends on whether tho tenant 
is already paying a wot rate. 

33. Q. I mean whore tlicio are no wells P — Yes, ho could 
enhance tho rent, hut tho cases I refer to are those wlioro 
there is had feeling hotweon tlio zamindar and tenant and tho 
possible cnliapcomcnt would not in suoli .cases he a sufliciout 


;i/r. Jl. J). 
AUxander. 
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Mr. E. E. inducement, espocinny ns some of the tenants might refuse 
Alexander, to use the well even if he made it. 

- 3i. Q. The landlord now enjoys o period of exemption P — 

In Aligarh I?s. 2 per acre were generally lot oil on area 
newly irrigated from wells constructed’’ since the last 
settlement. 


35. Q. At the end of the exemption period Iho 'landlord 
gets only half the increase and the other half goes to the 
Government P — If the well is still worhing at the end of 30 
years. 

36. Q. That is on private improvements effected by the 
landlord P — Government nnd landlord got half each. The 
tenant is the man who pays. 

31. Q. Would it be an inducement to the landlord if the 
Government share in the increase were given over to him ? — 
Ton cannot do that after a period of 30 years, because not 
the well only, bv\t the change in prices and a hundred other 
things which affect the assets hnve to he considered. 

38. Q. Bat the landlord has spent the capital and should 
be allowed to receive the full benefit of itp — Yes, and 
perhaps Government think that after 30 ye.ars he has 
received the foil benefit. 


39. Q. But after that period, a certain portion of the 
enhancement would still he on account of the landlord’s 
improvements P — If the well is still working. 

40. Q. Assuming that, why should Government get a 
share of that enhancement P If that portion wore surren- 
dered to the landlord, wonld it indnoB him to make more 
wellsP— I think 30 years is a suffieiont indneement, and I 
do not think the enhancement due to the well can be 
separated then. 

41. Q. {Mr. Eoherts .) — A landlord is not entitled to all 
the benefit ; all he is entitled to is to get a reasonable profit 
from his improvement. He is only co-sharar with the 
Government after all in the land p— I think the 30 yeaia’ 
term is quite sufficient. 

42. Q. Is that term sufficient to recoup him? — It ought 
to be. 


48. Q. If so, is that all he is entitled to P— Certainly. 

44. Q. ( 21 fr.-ilf«t>-a/ocien*»e.)— Do you know whether 
Moradabad sufi'ered much in 1878 ?— Not very much. 

46. Q. Is there anything t6 prevent a similar distress as 
in 1878 ooouvring again in liohilkhund generally? The 
well misation is not large. There seems to be no idea of 
extending canal irrigation in Rohi khund. Are yon 
satisfied with that?.-! do not know what would be possible 
myself. 


46. Q. It a oanal were brought into the tract, wonld it be 
” was a little experiment- made 

in ^ 1896 in Bareilly District. The zatnindars used to 
moKe a liitnd across the river, but tliey gave it up, as they 
could not agree among themselves, and I wrote to Mr. Cole.s 
and the Irrig.ition Department took it up, and made the 
6nmt on beha f of Government and it irrigated a consider, 
able area. That was n small experiment, about 8,700 acres, 
at n very small cost. 


47. Q. But in 1877-78 tlie mortality vus. very 
considerable in RohilkbuTid ? — ^There was a certain nmouiit 
m Moradabad due to famine, but not much. 

48. _ Q. {The President.)— Vrora my figures in the district 
of Btjnor where the canal is on a very small scale, 12,081 
acres were watered in 1878-79 and now there is 25,763, and 
in Bareilly in 1877-78 there were 30,676 acres and in 
1896, 129,083. Do’yon consider the administration of the 
Canal Depai tment satisfactory ns regards meeting the wants 
of the people f — Yes, on the whole. Sometimes when 
distributaries are altered there are individual baffiships, 
bacanse some whose holdings were irrigated do not get the 
same amount through the new channel. That wants looking 
into a little more. 


49. Q. Do complaints come np often to' that effect p— 
There nre complaints, not often. 


60. Q. Do you have any complaints about incorrect 
measurement? — Very seldom. 

51. Q. Do the native Deputy Magistrates do their work 
fairly well ? — Yes. 

62. Q. Are famine relief programmes kept up in yonr 
division? — Yes, but it i.s a dirision so well protected that 
we have really very little we conffi do. The large tanks we 
have down on the list of the Aligarh District, about ten 
tanks each to cost Rs. 56,000, will not he the least good, 
hecause they wonld not hold sufficient water for irrigation 
purposes in n dry year. The programmes nre kept up, but 
it is difficult to get any works of real permanent good. 

63. Q. Do the programmes coma np to you P— The village 
works ones do. 

64. Q. And there is some 6/1014 to keep them np to 
date P — Yes ; changes every year. 

65. Q. (Sir Thomas What are provided for 

as village works P— The digging of small tanks, which 
would keep the cattle alive are useful works, bnt a big irri- 
gation tank wonld be a failure ; nine cases out of ten. 

66. Q. These are practically the only village works P — 
And a certain , amount offroad work and tilling in of 
insanitary holes and levelling mounds ip some places. 


Mr. JBT 
Marsh. 


Mb. H. Maush, C.I.E., Chief Engineer, Irrigation Branch, United Brovinoes, 
{Meerut, 20th Pecemler 1902.) 


PToie, dated 23rd Octoher 1902, on the expansion of 
irrigation from existing Korhs. 

About 20 years ago attempts to improve the economy of 
water was actively carried out by Captain Hall in Cawn- 

pore Diviaiou. 

He amalgamated wateroourses and did a lot of good. 
His fault, however, was that he g.ave too small apertures in 
t he outlets, and ran the channels constantly. 

2. As Eseontive Engineer in Etawah Division I attempt- 
ed a similar task in 1887 and 1888, and was rewarded with 
great success. Each distributary and its comin.anded area 

was mapped out on large cloth 
sheets,* which delineated all the 
watercourse ramifications, lift, flow, 
and well irrigation, as well ns drain- 
age and waste soil. Skilled Deputy Magistrates prepared 
statements of the annual irrigation effected by each water- 
conrsB, and submitted statements of superflumiB outlets. 
These were then examined on the ground by myself and 
my Assistants, and final orders issued for the removal of 
only those that were redundant. 

In doing this the support of the Distriol Magistrates 
was invited, nnd of course the levels of the country were 
also considered. 

3, The alterations were effected ns far ns possible in tbe 
dead time of the irrigating seasons, so as to inconveniencp 
the cnltivators as little as possible. 


• Tjpica' maps will bo 
laid belorc Commission. 

H. M. 


4. Needless to say many petitions were submitted, but 
they were all carefully looked into nnd trouble mitigated. 
Tbe result of this weeding was that — 

(а) the number of -outlets was reduced from 7,600 to 

4,600, and an immensity of waste prevented j 

(б) “tntils” were abolished nnd power of the petty 

officials in levying blackmail was minimized. 

(c) The Canal Officer nnd his staff were spared tlio 
very serious trouble of passing supply to the 
tails. This gave them time to prep.aro projects 
for drains, minors, cto., nnd for improving the 
sections of distributaries. 

6. The result of these salutary measures cmised much 
satisfaction to Colonel Forbes, Chief Engineer,' and 
Air. Boresford, Superintending Engineer, nnd Colonel 
Corbett, R.E. The people rejoiced openlj’ over (lie ease 
with wiiioh they obtain their irrigation and their freedom 
from oppression. Orders wore issued to carry out similar 
measures elsewhere, hnt for seme rcasou not much progress 
was made. 

6. The bcuefit to Government wns great, ns it was 
possible to equalize the distribution of water nnd give as 
mneb supply at the tails of the channels as at the heads. 

1 This is n,c tree ctl- Tbe economy of volume allowed 
tcrion of the efneioticy for extensions elsewhere. One test 
«f tho benefit was lhat_ the record 
gntCc, ns in sarh years rali area in Etnwflli lijvision rose 
water is revctnbtrodant. jyon, 170 , 000 acres to 230, OOOl-_ acres, 
ajthongli the supply was diminished, 
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.7.1n 1892 I retnrned from’ forlongH and commenced 
similar operations in Balandshahr. 

In one year 1,700 outlets wore cut out of a total of 6,700 
and tatils abolished. 

In three years the mileage of Government distributaries 
was increased from 611 to 720. 

The mileage of drains rose from 236 to about 500. 

The salutary result of these measures was that the record 
raU area rose from 131,000 to 180,000 acres and the Marif 
from 88,000 to 106,000. 

Tatils ukd to be so strict in this division that mnrders 
were frequent, and petty canal oflSeials amassed large sums 
by illegal methods. 

All these evils disappeared, and, combined with the 
sanitary effects, caused a striking increase in the popula- 
tion. 

Comparing the census of 1891 with 1901 we ffnd the 
figures are— * 

Zila Bulandsbahr 1891 • 949,914 

„ „ 1901 . 1,138.101 


Increase 


188,187 or 17 per cent. 


8. Independent of reducing outlets, the beds of the 
channels had to be regarded and enlarged in a soientifio 
-manner from head to tail. This latter work was of course 
very laborious. 

9. In 1896 I was transferred to Eoorkee Division, and 
there again instituted similar procedure.. The work only 

took a year. Here again the drought 
recoTMrea from 50, 000_ acres 

24 per cen». to 62,000* acres, and the raot from 

2 62,000 acres to 76,000* acres. 


10. It may here he pointed out that the great secret for 
increasing areas is not only to prevent waste, but to devise 
channels of sufficient carrying power. By this means a 
high volume in the river can be utilized in times of good 
demand, and the irrigation quickly effected. 

Thus before the Bulandsbahr Division was remodelled its 
distributaries could only- utilize about 1,000 ousecs, as 
compared with 1,400 ousecs which it can take in now. 
Therefore in the critical paleo season some 1,200 acres can 
be watered in 24 hours over and above what used to 
be possible. It the period of eicess volume lasted 20 days 
the result is very important. 

11. Since 1898 1 have held charge of the 3rd Circle 
and have carried out similar improvements on the Eastern 
Jumna, Agra, Betwa and Bohilkha'nd Canals. The accom- 
panying note on the drought of 1901-1902 shows that good 
results have followed. 

On the Betwa, 1 regret to. say that my hands were 
greatly tied in the proiect for improving the Kathaund, or 
it would certainly have done much better. 

12. For some years past 1 have paid special attention 
to the subject of rendering the channel of distributaries 
watertight. Puddling is no doubt a complete cure, as may 
be seen in the tanks of the Agra Park. Before puddling 
the water rapidly disappeared, but there is now no trace of 
loss. 

Still I do not recommend it for distributary channels 
except in treacherous soils. 

1 believe the secret is to grade the beds with minimum 
slopes, so that the finer particles of silt will line the perime- 
ter with impermeable deposits. It was in 1898 that I 
discovered that the smallest possible gradient is the best to 
secure this object. 1 found a distributary in the ileerut 
Division which had been regraded by then Colonel Boss in 
1882. It had a perfect perimeter lined symmetrically into 
a cupshape form. 

I looked up his notes, and found that ho had only been 
able to give a slope of ‘Sfi per mile instead of his favourite 
I'Ol per mile. He lamented the fact, but the result was 
that it gave me the key for an important reform, 

13. Many of my prodeccssora had. gone on the lines of 
following the slope of the country, almost as if they were 
laying out the formation lino of a railway. Their aim 
was to avoid as many falls as they conld, and thus eavo a 
b.sgatelic in the c.apital coat. 

Now my belief is that tbo more falls we have tlie 
bettor, and Ibe slower the slope tbo better. In this way 
water can bo carried np to tbo exact point at which an 
outlet is wanted, and then dropped again into digging until 
the next point for nn outlet is required. 


The broken gradient enables an observing 'officer to 
nsefnlly raise or lower a few furlongs lying het ween two 
alia without affecting the rest of the channel. In old days 
this was impossible as the distributaries ran for miles 
without a drop. 

14. In the Dnn, where the slope is some 30 feet a mile, 
wa find that a series of drops give us a far more watertight 
channel than the old masonry conduits. 

Similar operations have been carried ont in zamindari 
channels issuing from the Bahadurabad Mill channel. 

I attach a special note on this enterprise.* The burden 
of it is that for an ontlay of Bs. 21,000 we have reduced 
the required discharge from 42 cusecs to 19 cusecs, and have 
increased the area. 

This is a very striking fact and means a capital return 
of 19 x 20,000=380,000, 

The value of the sedimentary system of puddling a 
channel is that it keeps itself in order. The weak point 
of hand puddling is that it is financially prohibitive nnd 
gets worn ont in time. 


Note on paragraphs I and II of Memo, of Points to he 
considered hg the Irrigation Commission, 

Want of funds has very seldom led to useful works 
being kept in abey.snce except in critical times, such as war, 
pestilence, or famine. 

My own experience is that, if the. Chief Engineer is 
strongly in favour of projects, and if they are well pre- 
pared, the money can generally he found. 

2. The main bars to progress of work have been — 

(a) want of projects ; 

(b) want of establishment. 

As regards fo), I may say that great nneasiness was created 
some four or five years ago by some officers , suffering pecu- 
niarily on account of revised estimates or on account of 
sanctioned sums being exceeded. No doubt strict inquiries 
were made, and no doubt some errors of omission and com- 
mission came to light, and led the Lientenant-Governor to 
consider it was right to punish the offenders ; hut the effect 
was very pernicious, as the faults were such as might have 
been dealt with more mildly, andinany officers considered it 
was safer to do nothing than to be zealous, push on schemes, 
and then probably get into trouble. The Irrigation officer 
has frequently to accept grave responsibility, and incur 
expenditure in anticipation of sanction. But, when cases 
were reported of men being mulcted for such action, the 
natural result was to suppress zest and keenness to the 
detriment of Government interests. 

I may say that this feeling is now passing away, hni it 
is not easy to rnb ont such apprehensions when once excited 
in the rank and file of a big department. 

3. The want of establishment is an important question 
and is no doubt well understood by Government. I think 
perhaps no branch of the Pnblio 'Works Department is snffer- 
ing from it more than in the United Provinces Irrigation. 
The reasons are dnemore to the losses we have suffered than 
to want of recruitment. 

These losses are bound to increase, as unfortunately the 
nature of the work has got the reputation of being more 
unhealthy, more isolated, and more expensive than any other 
branches of the Pnblio Works Department. The result is 
that, unless a man is a bachelor and very keen and very 
interested, ho strains every point to get ont of thd Irriga- 
tion Branch, although tho work is so interesting. 

4. For example, if wo take the Bailway Branch, a married 
man is saved a good deal of expense by being able to rail 
himself and his family free to the seiiport or to tho hills. 
On the sea, too, ho gets special rates. Moreover, tho Enilway 
Engineer has many chances of depntntion on guaranteed 
lines with extra pay, whereas in tho Irrigation there is no 
outlet. 

6. Again, in tho General Branch tho Engincor has many 
chances of hill work, whereas there aro practically none in 
tho Irri^tlon. Then the work of the former keeps a man 
mostly in a large town, where a house is found to 1» of use, 
nnd his family are contented. Granted that he has long 
distances of roads to inspect, but then it is possible to do 
this cheaply and quickly in a dogcart or on a hi(ycle. In 
tho Irrigation Branch the officer has to leave tho sfatioa for 
months at a stretch, and is thus often compelled to keep 
up two establishments instead of one. In time this state of 
affairs leads frequently to domestic unhappiness, nnd very 
often to debt. 


Mr. S. 
Marsh 
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Mr, m 
Mai’g/t, 


T can substaVitiale those ro’marlts by onumoi-ating r5x 
valuable officers who loft tho Irrigation Branch during the 
last ten years, so as to avoid the isolation and expenses ot work 
in the jungle. I may go further than this, and say that the 
came officers have bcneBted largely by the transfer. • 

6. In addition to the above, three picked men have gone 
to Egypt, two selected men have joined the Sanitary Depart- 
ment, four have been transferred to tho General Branch, 
and now one of tho best Assistants has obtained a Railway 
appointment. 

7. It may be urged that this shonld not ho allowed, hut I 
think that such a restriction would be very unwise. A good 
officer should bo allowed to get the value of his services, and 
if Government would reward tho Irrigation Engineer aocord- 
ing to his work, they would not lose him when his training 
and experience have rendered him valuable. 

8. The remedial measures I propose are not expensive 
and are, I think, well deserved. Besides being an Engineer, 
the Irrigation Officer has largo revenue duties to perform, 
and therefore stands on a different basis from the Railway 
or General officer. Some of the divisions faring in a revenue 
of 7 or 8 lakhs, and yet thp Engineer, who is responsible for it, 
gets nothing more than if ho had ordinary engineering work 
to perform. I have gone through the milt myself, and 
know the amount of vernacular and statistical work that had 
to be done. Personally I liked it. and this revenue training 
was really the secret of any success I obtained in improving , 
irrigation channels. 

Some authorities have advised a separation of the work 
ns in the Railway, where there are distinct Revenne and 
Engineering branches- But this is not sound, as tho Trrigji- 
tion Officer would quickly lose touch with tho people, their 
cultivations, and, in fact, with tho value of his work. STy 
soheme is to pay the Divisional Engineer for this special 
work, and then the trained men will not bo lost. The Snh- 
divisional Officer is an important factor in tho Irrigation 
system, hut generally his salary is good enough- All that 
is wanted in his case is to prove that the charge of a revenue 
division is a prize woi-th looking forw.ard to, and will only be 
given to a trained and efficient officer. 

9. The scheme I propose is that the Divisional Officer on 
a . running canal should get, in addition to his grade pay, a 
house rent-free and a charge allowanoe'of Rs. 100 to Rs. 200 
a month. There are ot present lO revenne divisions in the 
United Provinces Irrigation; so the annual, cost of tho 
concession would not exceed Es. 40,000. This Is an absolute 
trifle compared to the revenue for which these, 16 officers 
are responsible, and which v.arieB between 70 and lOO lakhs. 
Even that large sum is itself small when pitted against tho 
value of the crops raised and tho protection afforded to tho 
Provinces. 

10. Colonel Corhett, R.E.. who served in this Province 
for thirty-one years, and who lived the jungle life of a 
canal officer for a longer period than most men, used to say 
that in some charges -a thoroughly efficient Suh-divisional 
Officer could raise the annual revenue secured hy a merely 
ordinary predecessor hy lialf a lakh. In other words, a keen, 
zealous, trained Assistant was worth Es. 50,000 to Govern- 
ment, and of course ten times that amount to the Irrigating 
oommnnity of his sub-division. Now in a canal division 
there are generally three Suh-divisional, Officer.*, and, consi- 
dering that fact in connection with Colonel- Corbett’s theory, 
it is evident how necessary it is to retain trained men in the 
Department and to remunerate them properly- 

11. In oonclusien, I heg to point out that these establish' 
ment matters are brought forward under cover of paragraphs 
I and II of the Commission's Memoi-andum, because I see 
the members wish to discover what steps are necessary to 
develope Irrigation projects and what are necessary to 
remove obstructions to tho prosoontion of the same. 

To my mind norofoim willbo so fer-reaching as what I 
have sketched. It will make the Department worth serving 
in, and will prevent tho exodus of trained officer.*, which has 
left the staff in a depleted condition. 


■No. a. -SOI, dated 21st' March 1902, ly M. Marsh, 

O.IE., Superintending Engineer, Srd Circle, 

j^rigation Worhs, United Provinces of Agra and 
on the distrihntion of water~supply hHicem the 

Western and Eastern Jutnna Canals, 

In tho newspaper report of the evidence taken hy the 
Irrigation Commission at Delhi, it is stated that Mr. 
. Mullaly, Superintending Engineer, recommended a redistri- 
bution of the Jumna water-supply. 

Apparently that Officer considered the 'Western Jumna 
Canal shonld get a larger propoi-rion than it does. 

2. At present the Western Jumna receives twice the 
volume of the Eastern Jumna, and before any decision is 
amved at, I venture to submit that it would be well to see 
which canal makes the better use of its share. 

In most years it would ho difficult to do this, as partial 
showers of rain slacken demand on one side of the river, and 
then the surplus volume goes to the other side. 

3. Bnt in tho cold weather of 1899-1900 there was a 

raging demand for rahi sowings and standing sugarcane, 
from September to January. During that time the river 
kept on falling, and throughout this important agricultural 
season ita volnine remained lower than it had ever been 
before. . _ 

Consequently every drop of water was eagerly utilized, 
and the share of each Province was jealously watched. 

Hero then we have an exact test of the utilization of 
supply. 



BabL 

Sugarcane. 

1 Total. 

The Pnnjah Canal, 

Acres. 

■ Acres. 

1 ' 

Acres. 

(Western Jumna) irrigated . 
'I'he N.-W. P. Oanalj 

314,705 

73,167 

387,873 



(Eastern Jnmna) iixigated . 

167,345 

63,362 

230,707 


If the Punjab Canal had utilized its double volume with 
the same effioienoy as the N-'W. Provipces Canal, it should 
show an acreage of turice that of tho latter. 

In'other words its area -shonld he 461,414 acres instead 
of 387,872 acres. 

These fi^nres work out to a proportion of 100 to 84 and 
show that for a certain unit of volume the 'N.-W,.P. Canal 
covered 100 acres to every 84 of the Punjab Canal. 

During the last two years the Eastern Jnmna Cana} 
disti'ibutaries have been undergoing a process of remodelling 
which has no doubt improved its efficiency. . , 

In the current year, 1901-03, its area and revenue will 
top all records, and I therefore think it wilt give even a 
better account of itself when a similar chance for comp, ori- 
son con be again instituted. 

6. I may mention that two .yoara ago . I pointed out 
these fact? to some of the Punjab Irrigation -Engineer.*. 
Their defence was that the discrepancy was doe to the fact 
that the distribution system of the Western Jumna was so 
much more widely carried out, and that it travelled over a . 
thirstier country. , 

Against this argument may ho brought forward para- - 
graph 23 of .Mr. Preston’s Inspection Notes of the Eastern 
Jumna for March 1899. Mr. Preston thought the Eastern 
Jumna would he improved hy extensions, and wrote as 
follows : — 

“Experience on tho Western Jnmna . Canal' in. the : 
Punjab has shown that water can ho made available, by an 
improvement of the duty, if new channels are .to be -con- 
structed, and it seems possible the same may be dime also in 
tho case of the Eastern Jumna Canal.’’, _ , 

I am of the same opinion, and feel . hopeful that the more- 
extensions wo carry out, the greater will bo tho economy 
obtained; 


1. Q. {The President ^) — Do yon generally' approve of 
Mr. Biiriow’s proposnls ns given in his report P — Generally 
1 do approve ot them. 

2. Q. We have been in Bnndolkhand and the opinion 
we formed there was that the Betwa Canal did its work 
extremely well, considering the amount of water in it ; the 
only misfortune was that there was not far more water. 
Wo also noted that it was practically, closed during the 
rains ; hut that it the Pundelas in its vicinity, could bo 
induced to grow rice, there would be a large amount of- 

>- 


water available for that crop. In a demi-offioialletter which 
I have sent to tho IJeutenant-Qovcrnor wo have said tliat- 
it would he a good plan to establish an experimental farm 
there with a view to introduce rice. Do. you agree with 
that P — I am not hopeful that rice will succeed, bnt ,I think 
it is worth the experiment. 

3. -Q. Why are yon not hopeful? — ^You heard tho- 
evidence of the zllladar ; he said that tho people had - 
never begun rice there ; whether this is duo to tho const!- ■ 
tntioQ of the people or the oharaotor of tho soil is not 
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oleaV. Colonel Corbetb, Vrio was a friend of tlio oultivators 
got seed arid tried to sow rice, but it came to nothing. 

4. Q. Do yon see any chanco of employing water 'in 
the rains ? — No. 'Estra storage is the first thing I should 
ress for ; I have been doing what I can in this direction, 
ut with; my limited establishment I am rather handi- 
capped. 

6. Q. The Ken Canal project is with the Government 
of India P— Yes. 

6. Q. Do- you know how it is getting onP— "We are 
utterly blocked by the Agent to the Governor-General in 
Central India ; he has not given his consent to it and the 
Government of India say they cannot go on without his 
consent. I have written to Mr. Preston demi-offioially on 
the subject. 

7. Q. {Sir Thomas Sigham.) — Apropos of that, .the 
'alignment oi the upper portion has not been finally 
fixed ; it will depend greatly on the trial pits P — Yes. 

8. Q. {The President.) — liVhat is the state of the 
Dassan project P— A preliminary reconnaissance was made. . 
I have not got a party to put on the project at present 
and am letting it lie over till there are more men. 

9. Q. You could not have the Ken and Dassan going 
on side by side ; you have not the labour; have you P— I 
think labour will have to be introduced to carry on these 
projects. 

10. Q. Are you favourably impressed with the Belan 
project as far as you’have got with it P — Yes, it is a rice 
country and wherever there is rice irrigation is of great 
use, tiie idea is that a rice country is always poor in the 
north-west. 

11. Q. 'What about the TonsP — It is hopeless, 1 think; 
the only thing'is that it would be a very useful schemo to 
iave ready for famine ; we would have somethiug to show 
for 20 to 30 lakhs of rupees ; they spent that sum in the 
last famine and have nothing to show for it. 

12. Q. But if there was the possibility of storage in the 
upper watersP— The supply in the Tons is not bad, hut the 
command is bad. 


tho Sardah P — We shan’t know anything about- that till 
the oflSccr on duty there brings in his report. 

24. Q. Mr. King says you cannot drain Oudh -pn 
account of Hooding JaunpurP— There has been trouble 
in Jaunpur from floods. I am always very doubtful 
whether drainage increases floods ; tho effect of drainage 
is that it gets fid of surplus water between each storm of 
rain. The worst floods are caused in undrained countries, 
because the natural depressions are full when a heavy fall 
of rain occurs. Most of tho mischief from floods has come ’ 
from the cyclone in August and September falling on 
undraiucd swamps. 

26. Q. Are there any gauges at Jaunpur P— Yes. There 
was a_ regular inquiry two or three years ago when the 
Buildings and Bonds Branch put special officers, Mr. 
Pai-sanah and Mr. Gale, to report about it. Mr. Odlin<' 
reviewed the report. “ 

26. Q. Have you gone into tho question of tho Eam- 
ganga project P— Very slightly ; I don’t know much about it. 

27. Q. One reason for hanging that up was that tho 
supply m the Gauges would not be sufficient ; that is, for tho 
Eastern Ganges ; that difficulty would not occur in the case of 
a canal from the EamgangaP- 1 think it would; it is not 
a snow-fed river. 

28. Q. There is plenty of water in the river P No I 

inay be wrong, but my idea is that it is one of those rivers 
that Las a big flood 5n the rains and wonld require 
expensive head-works, and that it falls to a very small ebb 
in tue cold weather* 

29. Q. Are there any records P—'J here must be old ones. 
There was a great turn in 1869 for utilizing these rivers and 
gauges wore maintained, l .dnrosay wo could got some- 
thing out of them. 

30. Q. There has been nothing done since 1869 ?— I don’t 
think so. Loid Mayo was keen about these projects, but 
Lord Northbrook,! believe, stopped them; he decided to have 
only paying canals. 

31. Q. Are there any gauges kept on these rivers P— Not 
now. 


13. Q. I think you ate of opinion, that the ^'nidah is a 
project that it is not expedient to carry out P — I think 
there are very fair grounds for' going on ■with tho inunda- 
tion canal for Hardoi and Shahjehanpur to replenish 
the natural reservoirs when they fail. 

'• 14. Q. Would it be avhilable for Shahjehanpur P — Yes, 
the officer I have sent bus orders to see to it. 

•"15. Q. {Sir Thomas Slgham .) — Have you got gaug® 
records at Sambassa on the Sardah P — No, 

16. Q. Supposing there was a partial failure of the 
rains before September, would you open tho canal ? — This 
country suffers as much from excess of floods as from 
drought, and it would be rather dangerous to begin before 
September, as the fain might fall and the canal do damage. 
T don’t think there should be any difficulty about getting 
in water. The woid “ inundation ” canal is a misnomer. 


32. In MoradabadP-My Department does not keep 
them ; I doubt if the Hoads and Buildings Branch do. 
Wo have gauges on the Ken, Karamnassa, Tons and 
oelan onij. 

38. Q. Supposing the Ken Canal is sanctioned, yon won’t 
be able to take up the other projects, the .Dassan, Belan 
and Tons r — I gather Government are making special 
efforts to recruit staff ; if we have sufficient staff, we can 
do them. 

34.^ Q. But as matters stand P-—[n 17 divisions and 45 
snb-divisions 1 have only 6 Imperial Assistant Engineers ; 
2 just joined and 2 European Boorkee men, 

36. Q. What is your cadre ?— Fifty-four, I think. 

36. Q. Are there any further extensions proposed for the 
Ganges Canal?— Yes, minors are to be made and new 
distributaries. 


17. Q. {The Presidents — -Are any improvements in pro- 
gress in EohilkbandP — ^Yes, in Eohilkhand there are a 
number of streams and a very clumsy form of irrigation 
with earthen bunds ; we have been progressing there with 
masonry dams; this year we have had sanction for two pro- 
jects costing about 3 lakhs altogether. Mr. Bull says he 
can irakc a pahka bund in the Kho river and is making a 
survey of it at present ; that will make a great difference ; 
with earthen bunds we lose the early rice, as the bunds 
are always swept away in the floods. 

18. Q. (The Presidents — Is .there much -water in the 
Kho river ? — There is a lot for the rice country ; they have 
done 17,000 acres of rabi with it. 

19. Q. Is extension possible P — Extension is not so 
necessary as to make irrigation perfectly safe. 17,OQO acres 
of irrigation in the district are very useful. 

20. Q. One would like to double that if one could P — 
Yes, no doubt. It might be possible to do more by going 
up the rivers. 

21. Q. The Eamganga water does nothing P— No ; it is 
'one of those giant rivers that it wonld be very oxpeusive 
to tackle, and you wonld get an uncertain return from it p 

22. Q. {Mr. Muir-Mackenzie.) — Why .uncertain P — I; 
has an immense volume of water when yon don’t require it 
and none when you do ; it is not a snow-fed river ; the 
river I speak of borders on Bijuor. 

2-3. Q. {Sir Thomas BTiy^am.)— Have they suffered from 
floods along the line of the proposed inundation canal from 


37. Q. Mr. Ivons said yesterday, as regards West Aligarh, 

that there was not enough water ; do you agree ? No I 

don’t follow him there. ’ 

38. Q. Do you think the tract is one that requires irriga- 
tion P-^It requires irrigation, but there is a good deal of 
bad soil, and I am not prepared to say that it is worth it. 

39. Q. If it is worth it, do you think you could get 
water for itp 1 think so. "We have too much water 
generally in October and November ; in December it begins 
to get scarce and is wome in January if there are no winter 
rains. 

40. Q. You have plenty of water in October for exten- 
sions, but would you have water to mature all the crops you 
could give water to them P— We must reckon on the chance 
of good lain about Chidstmas. Agriculture all over the world 
depends on the wea.ther; we cannot make irrigation so 
certain as to protect the crops if there is no rainfall. On 
the Eastern Jumna Canal we had 180,000 acres en' hand 
and the discharge fell to 500 cubic feet ; some of the fields 
wore saved by dampness ; others were a poor class of crop 
that required only one watering; 

: 41. Q. When do you remit the water-rate P— When the 
crop is under 25 per cent. 

42. Q. Which was your maximum year on the Eastern 
Jumna p — ^Last year. 

43. Q. You didn’t remit much then ? — 'Very little. 

- df- Q- {Mr. Muir-Mackenzie.) — In 1896-97 'did you 
give large remissions p — There were some. ' - 
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45. Q, Havo you any oxporionoo of a year in which tlio 
winter rains completely failed P— Last year was the worst wo 
have oror had. 

40. Q. {Sir Thomas jStyXom.)— Would it be possible to 
nin an inundation canal from the Eastern Ganges P— Yes, 
I think so. 

47. Q. Where would it take oft P— Just below Hardwar. 

48. Q. Could that bo run on temporary head-works P — 
I think SO) by helping it with spurs ; there is a very heavy 
drop in the river. 

49. Q. It has a sandy bottom P— It has small boulders for 
some miles below Hardwar. 

GO. Q. When do you begin your bunds at HardwarP— 
That is a debatable point. In 1890*97, when I was 
Bxeontivo Engineer, I began early in September ; this year 
wo did not begin till well into October; the floods were too 
heavy. 

- 61. Q. How long does it take to make them P— ittnkes a 
long time to complete them. Wo keep inoroesing our 
discharge daily, ns the boulders rise in the cribs. • Mr. 
Nethersole has started an experiment by which ho proposes 
merely to give the cribs proper stability with a basis of 
boulders and then use a needle dam with the bamboos that 
grow along the canal bank. 

62. Q. How much do you spend a veer on temporary 
bund P — Es. 36,000. I think we have the cheapest head-works 
almost in India. 

63. Q. You have a paicka escape at Mnyapur P— Yes, 
and another at Hardwar. 

64. Q. (Ulr. Muir~3fackensie .) — Are you in favour of 
the Irrigation Department making any extensions of small 
tanks in Jhansi and Lalitpnr P — I think there is a good 
deal to bo done in that way. 

66. Q. Would you like to see the country properly 
surveyed P — Yes. 

66. Q. With regard to the Sardah Canal, your view is 
that an inundation scheme should be tried before any final 
decisiim is come to P — Yes, I am always in favour of 
making a scheme tentatively. 

67. Q. You would not finally condemn the Sardah till 
that has been tried P— No. 

58. Q. I see in Oudh, in the districts which would be 
covered by the Sardah, there is an enormous area of rice 
cultivation; is the greater part of the area which is irrigated 
tromj'Mls rice P — I don't know Oudh well enough to say. 

69. Q. If the Sardah Canal were made, would it improve 
rice very much P — Hioe is a very perishable crop, and if you 
have a supply of water for it, it must be a god-send. 

60. Q. If water is provided, is there a fair likelihood of 
its being taken P —1 think so. 

61. Q. Mr. King in his report on the Sardah Canal gets 
out different set of levels from those of the earlier officer, and 
the conclusion appears to havo been dtawn from that that 
the spring level has risen ; do you think that a safe concln- 
sionr — 1 think that is most nnaocountable, because the 
level should have been extremely low when King’s levels 
were taken. ■ 

62. Q. When were they taken ? — In the cold weather of 
1896-97 when every well in the country was working. 

63. Q. Don’t yon think the drop in the levels does not 
take place till the year following a dry year P — No ; it 
deoreases very quickly. 

■ 64. Q. It has been found in_ other parts of India that 
sub-soil water was abundant in that year, and that the 
drought was occasioned not so much by any deficiency in 
the total rainfall as by its early cessation P — I have had a 
great deal to do with spring levels and found different state- 
ments made with regard to them. 

66. Q. In order to obtain reliable data you require much 
more careful observations than these P — Yes. 

66. Q. {Mr, JRoberts.) — What are the rules for measur- 
ing spring levels P — You require a well that is not used for 
irrigation and one with a good supply in it and you should 
measure from fixed marks. 

67. Q. {Mr, Muir~Machenzie,) — What is necessary is 
'investigation extending over a series of years P — Yes, and 
a very careful selection of wells. 

08. Q. In Rohilkhand, if it were possible to get a big 
canal into the country, would it benefit it very much P— I 
should not recommend it till the small distributaries wore 
developed. 


. 69. Q. Are there considerable parts of Rohilkhand . that 
could never bo reached by any system P— I don’t think so. ;; 

70. ft. Mr. Alexander said that there wereP— My 
business has brought mo mostly into irrigated tracts; I 
cannot speak on that point. 

71. Q. In Moradabad and Budtinn P— I know practically 
nothing about those districts. 

_ 72. Q. One of Mr. Barlow's proposals is that the Irriga- 
tion Department should constmot wells and take charge 
of well irrigation ; do you approve of that P — No; I don’t 
think wo could tackle wells. Wo could help with field em- 
bankments but not wells. 

78. Q. Oonld a well constructed by Government com- 
pare inoheapness with one constructed by a raynt P— Cheap- 
ness depends on the zainindar who has wood,, stone, and 
other materials, rather than on labour. 

74. Q. I understand you to say that for the saving of the 
crop yon must depend on the occurrence of the winter rains, 
but I don’t see how that agrees with what you say here in 
paragraph 11 of your notoP — We cannot get a full crop 
without the help of the rains/ though we can get a substan- 
tial crop. I was pressed last year to give water in October 
and November only to such fields as would be sure of a 
second and third watering. 1 said the country would rise 
against it. 

76. Q. Your refusing to give a supply at that time 
would not give you a larger supply later P — No. 

76. Q. There is a angeestion in Mr. Webhe’s paper that 
if yon are unable to give a second and third watering, you 
should make a remission ; what do you think of tbatP— So 
we do remit if the crop fails. 

77. Q. That meets the case ? — Yes, 

78. Q, {Mr. Boberts.) — ^Mr.Webhein his paper com- 
plains of the way in which Deputy Magistrates are appoint- 
ed ; what is the system P — He is generally a man who rises 
from amin or zilladar and for long service and distingnished 
merit becomes a Deputy Magistrate. I think the institution 
of Deputy Magistrates is perhaps the most wise part, of our 
canal administration. His pay of Rs. 200 to Rs. 400 is 
good enough to keep him from stooping to extortion ; be is 
generally above snspioion. 

■ 79. Q. Mr. Webbe says in Lis paper— Another blot 
in canal administration is the promotion of Deputy Magis- 
trates from the ranks of mlladars, these in turn beine 
recruited from the overseers and.amins." That is correct P 
— Yes. 

80, Q. He goes on to say as follows Whatever the 
individual exceptions of sturdy integrity .(and there are 
some) it is most inadvisable that men, who have graduated 
through the lower grades of office and have either partici- 
pated in extortion or been necessarily cognizant of the same 
by fellow subordinates, should be promoted to high office of 
Magistrates for tho trial and decision of cases in which 
fellow subordinates are prosecutors or aconsed and the agri- 
oultui-ist the accused or complainants. What guarantee can 
there possibly be when departmental bias and training are 
all in the direction of concealment of departmental abuses 
and when departmental and Magistrate are one and tho 
.same." That is bis indictment P— I should strongly oppose 
any change in the present system. The Deputy Magistrate 
has always been my right-hand man ; he ia the most trusty 
native official we have and we always treat him with great 
respect. The appointment of Deputy Magistrate is the 
goal our men have in front of them, and it keeps them more 
etraight than anything. This is one of the wisest insti- 
tutions Government have made. 

{The Fresident.)—! agree with every word of that. 

81. Q. {Sir Thomas Higham.) — He is called a Deputy 
Magistrate, but I fancy the actual magisterial and criminal 
work he does is very small P — It is nothing ; he is altogether 
employed on revenue work. Deputy Magistrates helped in 
the economy of water which has been effected. ' They made 
maps and worked with the greatest integrity .and plnok ; it 
was through them that we got rid of the blot of ialils and 
corruption. 

82, Q. How many criminal oases do they.haye ooming 
up f — One or two cases every month for each man ; in the 
old days 1 have known a Deputy Magistrate having 600 
to 700 cases. Now he is employed in the distribution of 
water and checking the measurement of subordinates, etc. 

83. Q. {Mr. Muir-Mgekenzie.)— Mr, Webbe says in bis 
paper — “The new aystem of irrigation with reduced aper- 
tures abolition of tatils will contribute still further to 
reduce subordinate zulam: provided- (rt) that tampering 
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Tritt and diminisliing the water-snpply at the head of dis- 
tributary and falls is prevented ; (6) that interference with 
osras or sequence of irrigation officially proscribed for the 
agriculturist from each aperture, or their derangement by 
chowilrdars, zilladars and overseers is suitably punished. ’’ 
Is there anything in that? — No doubt some supervision 
is required. My staff is not good enough ; wo want a larger 
European element in it. 

- 84. Q. (Sir Thomas SigJiam .) — Do yon prefer to employ 
European or Native upper subordinates? — I like a Native. 
If he is a good man, he is put into a sub-division and that 
is a' great prize for him. 

86. Q. As regards the distribution of water between the 
Eastern and Western Jumna Canals, you say since the 
improvements there has been a very much higher duty on 
the Eastern J nmna Canal than before ; what do yon do with 
the water saved P — This has only been going on in the last 
two years. One use of the water saved is that fields that 
used only to get water at the tail of the distributary in 
the beginning of the fasl are now as well off as those at the 
head. Another thing is that we are making minors to 
carry out water farther afield. 

86. ^Q. Are you taking up now villagea P Are they 
being admitted to irrigation P — In a few oases. _ It was 
only begun when I went to the Eastern Jumna in 1893. 
Water will escape now into the Jumna and go to the Agra 


Canal ? this is the chief- advantage gained. We have 
escapes the whole way down into the Jumna and Hindan. 

87. Q. How much goes from the Eastern Jumna to the 
Agra Canal P — All the distributaries tail into drains; we 
have drained the Eastern Jumna thoroughly. 

88. Q. What becomes of the water P — It is caught in 
the Hindan and Jumna; the Hindan discharge is improved 
greatly ; it was designed for only 200 cuseos, but now we 
hardly ever get less than 400 to 600 cuseos through it ; 
this improvement is due to drains and escapes in the Ganges 
Canal and Eastern Jumna Canal. 

89. Q. Ton say the duty in the United Provinces is 
100 as compared with 84 in the Punjab ; but, on the other 
side, they take water enormous distances ; yon have uot 
allowed for that P — I think it is quite clearly explained in 
the printed note. 

90. Q. (ilfr.AfmV-Jfaoienste.)— As regards the Sardah; 
in what way will an inundation canal be of use in testing 
the efficiency of the bigger project P— The moment wo 
fill thejhils the people will ask for water for direct irriga- 
tion ; it is the usual way all big canals begin ; the Jumna 
and Chenab began in this way. 

91. Q. Will it test this matter of spring levels P — I 
believe it won’t affect spring levels very much if we don’t 
slop well irrigation ; if we check well irrigation the spring 
level will come np at once. 
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Sib E. Buck, K.C.I.E., late Secretary to the Government of India. 
(LuoJenow, 3rd February 1903.) 

Nolo for the Irrigation Commission, 
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[This note is only intended as an indication of the points 
on which I am prepared to offer evidence.] 

■ There is no subject which came under the consideration of 
the Department of Eevonuo and Agriculture (from the date 
of its first establishment in 1880 till 1897 when I loft it) 
in which I took more personal interest than irrigation. 
With canal irrigation, however, our Department did not deal 
directly and it was only when a project was refeired to_ us 
for note that an opportunity occurred to offer an opinion. 
Our records include, therefore, no official correspondence but 
only confidential notes on canal projects. 

2. This position never seemed to me to be a right ono 
I have always been of opinion expressed first in my report 
to the Famine Commissioners as a North-West Provinces 
officer and subsequently in Departmental notes that a definite 
programme should have been worked out for all India by 
the Eevenue, Public Works and Finance Departments in 
consultation on the system in which Forest Working PLins 
in practice, and Famine Working Plans in theory, are drawn 
up containing programmes which are to be carried out as 
finances allow and as occasion requires during a given period 
of years, subject to annual modifications to be decided by 
the Departments named in consultation. 

3. The Irrigation Commission is practically doing this 
work now, but measures should, I suggest, be taken for main- 
taining and developing the programme by making some 
special representation of the Departments named respon- 
sible for its necessary modification in future. 

4. The system which, I believe, prevailed in the earlier 
years after the introduction of decentralization was that each 
Province arranged for its own irrigation schemes, sending 
them up when required for Imperial sanction, whereas my 
contention has been that India should be dealt with as a 
whole and projects arranged in order of relative merit. 

. 6. I lost no time in putting forward these views when, 
at the end of 1881, the Kevenne and Agricultural Depart- 
ment was first organized. I append to this note the brief 
chapter of the programme of the Department so for as it was 
concerned with irrigation which sketches this policy (vide 
Note V, Irrigation Projects). I shortly afterwards, when 
the Sardah proposals came up, took the opportunity of 
pressing these views, and I remember that Sir Evelyn Baring 
(now lord Cromerl wrote a note which I cannot now find 
intimating that he quite accepted the principle that the 
irrigation schemes for India should be dealt with on a com- 
mercial basis, in view of the facts that the more irrigation 
proved profitable the more its development would bo en- 
couraged and the more money could be found for new 
projects. 

6. Briefly the views which I urged both in the notes 
quoted and from time to time in other notes were that in 
Plotting funds for irrigation India should be looked upon 
as one large estate ; that in some Provinces or parts of as 
Province water was gold ; in others silver ; and in others 


lend ; that so far as funds were available for infgation they 
should first bo devoted to those regions in which water was 
supremely necessary for productive and protective purposes ; 
that in those regions the gold price (easily payable) should 
bo_ taken ; that at present we were demanding only the 
price of lead ; the difference being pocketed by the 
middlemen who were themselves doing nothing for the land ; 
that if the gold price were taken the profits would be avail- 
able for other schemes.^ and that the rapid development of 
canals and other irrigation works would be encouraged 
inBte.ad of, ns was now the case, being discouraged by either 
finimcial failure or insignificant returns ; that the Sardah 
project and others like it, whatever merits they might 
intrinsically possess, were relatively of far less utility than 
many projects which had been or could he devised for regions 
where water was a necessity, not a luxury. That history 
hod shown that canals had often been taken where water was 
least wanted ; that any such mistakes should for the future 
he avoided by the co-operation of Departments — Imperial 
and Provincial— in laying down the programme of the 
future — •' In the course of a very few years,” I wrote “ the 
whole country will be mapped out in accordance with its 
requirements for inigation in such a way that the Imperial 
Government will be continuously kept informed of the 
tracts to which irrigation may be applied without delay with 
the best results.” I asked that my suggestions might be 
submitted to the consideration of other Departments 
concerned. 

7. The broad view of the position which I recommended 
was, so far as I know, never taken up until His Excellency 
Lord Cui-zon adopted it in the appointment of the ;fresent 
Commission. The Eevenue and Agricultural Department 
was at any rate never asked to share in the consideration of 
any general scheme. But still there was work which the 
Eevenue and Agricnlteal Department could do, from time 
to time, which might assist towards the development of what 
1 will call the general working plan. 

8. A most important factor in, if not the foundation of, 
a general scheme for the development of irrigation in India 
must be a knowledge of 

(1) the facts connected with irrigation in irrigated lands ; 

(2) the relative requirement for irrigation in nnirrigated 
land. 

The Department had already taken up as the basis of 
all operations for the improvement of agriculture 
throughout India the scheme of annual records. In that 
scheme the field was the unit. The facts and conditions 
relating to each field were to be annually recorded. From the 
field to the village was an easy step. The facts and statistics 
for the fields could be collectively shown for the villages in 
such a form as to indicate at a glauce its agricultural needs 
and capabilities. A further step was then taken. ■ In view of 
the fact that the executive administration under which the 
cheme was to bo carried out required the records of a group 
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or citolo of vilingfls to bo supom'scd by a spooial otScinI 
(called tlio oirolo oflicor) ; tlio ‘ circle ’ could for purposes of 
investigation bo tnlton ns the iinif. The Rystoin is dosoribod 
in pavagroplt V of Kosolut'on III, ‘Mth Maroli 1897, in 
which it was written that “ half an hour’s examination of 
the circle book would ascertain the cause of failure in any 
village or group of villages and enable a remedy to be 
Buggostod. Of course a frequent I'auso of failure would 
bo defects in irrigation. 

9. What 1 desire to point out now is thaf there is no 
reason why the Agricultural Departments, wlio nro also 
the provincial supervisors of land records, should not bo 
able to supply a complete analysis of each Province in regard 
to the relative need of each and ovoiy tract in it for 


imgalion. ■Whilo l whs in the Imporiar Department our ' 
time w,is taken up in iaanohing and developing the system 
of circle books. Wo conld not tbon ask for results. But ' 
results should ho forthcoming now, and if in some Provinrts 
they cannot yet be given, still it should bo made a part of the 
general working plan that the analysis of irrigation, as wc 

may call it, should sooner or later be accomplished. ' ; • ^ 
JO. I will give as an iliustration of the need of such an 
analysis the condition of things in a typical belt of land 
betwcon two of tbo rivdr feeders of the Ganges in thei 
North-West Provinces Doab. 'J'ho vertical section of the 
Bub-BOil water table in suob hells which are very numerous . 
has hocn found (by. taking well depths) . to be somewhat Us 
•indicated in this diagram — • • 



R, and B, are the two rivets, soy 10 miles apart. 
Between A and B the soil is consistent and slightly 
depressed in the centre whore jAiU form in the rains. 
The slopes (much exaggerated in the diagram) to the rivers 
are generally sandy or loose soil. Bctwcon A and B 
earthen wells can, as a rule, bo generally sunk. Between 
A and R, or B and Ri tho sub-soil is too loose. But a 
most important point is that tho suh-soil ‘natcr is nearer 
the surface towards tho centre of A Bthan towards tho 
rivers. 

11. Sir Charles Elliot recorded ‘this feature of tho Doab 

tracts in a seltleinent report on ono 
Do\fira“'.-na”cd o"a“'paffS Farrukbabad -parganas 

sol my imBwcre to loroiiie (giving a diagram). I conhrmea 
CotnmisBioncrt. it in two belts further soath-caSt.* 

12. Now wh6n tho Ganges Canal was constructed its 
distributaries wore generally led (diagonally) 'along tho 
strip between A and B, tlms roplaeing wells which already 
existed, besides in many tracts blocking by a diagonal 
course the damage of the central f/iil system. We had 
indeed in some tracts to appeal to the canal officers to have 
the distributaries realigned. But through it all the strips 
Rj A and E, B got no irrigation at all. The sab-soil was 

. ,, _ , too loose for earthen wells and tho 

oaot'^alOTe. surface soil too loose for canal 

distributaries.* The result is 
that throughout many of tho Doab districts wo have tho 
phenomenon of villages starving in a year of drought 
alongside villages amassing wealth. I have seen a poor 
village buying cart-loads of fodder at famine prices from &: 
village 20 miles away which was flourishing on those same 
prices. Sometimes indeed one-half of a village will bo 
starved, while the other half, occupied by a difierent set of 
tenants, will, because irrigated, be flourishing.' This illustra- 
tion serves to show that an area of country must he care- 
fully analysed before the need of its different sections for 
irrigation can be understood. In the Doab, for instance, 
we have a large number of strips of the A B type, many of 
which have been doubly irrigated by canal and well, while 
the parallel strips of the Rj A and E, B type are really in 
need of irrigation. Any .general retnm would show a 
fairly high percent, age of irrigation in the whole area, and 
would ohsenre the deficiency in the dry strips. 

13. Now, as a matter of fact, the dry- strips yield excellent 
crops when they (as some few parts of them do) receive 
irrigation from wells in those sections of them that are level. 
Unfortunately the nneheoked drainage of them to the 
small rivers is continually eating away the level portions of' 
them. Two protective remedies are required. Firstly, 
I'nasonry wells; secondly, a system of terracing and 
damming. In some few cases a specially industrious 
cultivating community 4tis adopted the plan of terracing. 
It may he pointed out in this connection that the damming 
of ravines and tenacity of slopes tends to faisethe level of 
the suh-soil water table and thus to facilitate the irrigation 
from wells. 

14. I have indicated that the circle hook system of 
providing an analysis of villages dr, groups of villages ought 
to lead to a complete knowledge of the needs of each tract 
however small. I will now show how the same machinery 
which provides the facts and statistics for the circle books 


con bo utilized to snppljr a complete knowledge of the 
drainage system of the surface of every district in India in 
which cadastral maps (the basis of the land records) have 
been' prepared. Almost the only exceptions are now the 
majority of pcrmahently-sottled districts in lower Bengal 
which neod_ little remedial action and the permanent- 
settled districts of Madras. 

,15. In 1869-70 1 superintended the assessment.operations . 
in the Tirtva tahsil of _thb Farrukhahad district. ' Before I . 
proceeded to a viBage it Was the duty of the village officer 
to record on each field in tho map symbols representing its 
irrigation rate c.f rent, local name of soil, and so on. I ■ 
soon ascertained that tbo key to the distribution of soil was , 
the drainage svstem. I therefore required the village officer 
to ask each cultivator as he came to bis field in wl at difec- ' 
tion the rain. water flowed and to mark this on the , map 
with an arrow. The process cost nothing. A survey Offioim 
(on 1,’s. 20_a month)' _bad then to take up the m.ip and 
divide it into soil circles and so on and in addition to d'raw , 
in strong coloured pencil the main drainage lines which the ’ 
arrows easily indicated. In this way we obtained -an, 
accurate map first of tho drainage of a village, then of a- 
circle, then of a tahsil or administrative section of a district. ' 

16. The survey of tho district of Cawnpore. to which I 
was proceeding after Farrukhahad was just .then being 
begun in preparation for me. I asked Mr. T^right, C.S., 
who was superintending tho survey to carry out the system • 
which he did for the whole district and the result is shown, , 
on small scale, in the series of maps of Oawnpore tahsils 
in the settlement report, of which a copy.t is put up. A , 

. „ , , further use to which these maps 

wirict'eUes rae’ei^raple?”' were put was that of illnstfating 
how the distrihulion of saline 
efilorescence (re/t) is connected tvith surface drainage and 
the maps following page 13 of my report on reh ate woiih 
stedying, as No. 2 shows how easy.it is^to Separate on them ' 
the drainage catch basins from areas that do not hold \ 
drainage. ■ 

17. The Chief Engineer in the. Irrigation Department of 
the North-West Provinces told ine that these maps (on the 
large scale) was more useful than any professional level, 
maps for laying out canal distributaries, and. Monel Clih-. 
hum, who was under me as Agricultural Engineer at 
Cawnpore, himself carried out the plan in other districts, 
and in his work on canal enpncDring published two years ; 
ago recommended it for general adoption. Sir IValtcr 
Lawrence, whom I also had the opportunity of adrising, ‘ 
adopted it in Kashmir. 

18. But I would not, as' Colonel Clihbnm indicates in his 

book, leave the plan to he adopted merely When a. dirtri- 
hutary is projected. 1 would -recommend that the village', 
officer be taught how to mark tho drainage of their fields 
and villages and that complete maps should be deduced from 
the village maps sho'wing the drainage system of every 
administrative circle in India excepting those few where 
there are no cadastral maps. It would he done within two, 
years if not one. I have thus shown how the organization 
effected by our Department b,as prepared tho way. of a' - 
complete analysis of the need of each agricultural tract for 
irrigation, ' . ' 
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■ IP. Two otlior stops woro talccn. Tim socoml wait to 
prove (ho fart which soomoct to ho gonorally .ignored that 
fanal water svas, in the tracts, let ns say. of pnlti and silver, 
hoinp sold at the price of lead. And not only so hut that 
the cheap price at which it was sold led holli to agricultnml 
degradation .and to a want of appreciation of the truo valno 
ot irrigation. Tlicse questions are so fully dc_alt with in 
niy summary on canal administration {No. XXX) that I 
need add nothing here. 

20. The third step taken was to jircach the doctrine of 
check-ing surface dnnnago by dams and terraces. 

21. I had t.aken practical interest in this question when 
Director of tlic Department of Agrionlturo and Land 
Decortls in the North-West Provinces and had begun experi- 
ments on a small scale on the Cawnporc farm. I was led 
to the approcialion of its imimrlance by the sncccsa of an 
En'-lish mndowner whose experiments are described in 
No? IG, Agricultnml Ledger, 1891, but I was t.aken from 
the North-West Provinces Iwforc my own experiments were 
concluded. 1 may mention, however, that Colonel Pitcher, 
who was under me in the North-West Provinces and had in 
1SG9 taken up the subject (riVc note, pge 2, Proccedingj 
Nos. 74 to 7G of 1887) acquired a fiirtlicr interest in tlio 
question at Cawnpore, and when I procured his transfer 
to Gwalior, was nbV fas the Commission is aware) to give 
practical cftcel to the system on a very largo scale in that 
State. 

22. I am not dealing with the subject referring to tho 
karger .and more important irrigation work's conccnicd with 
tho foiinalion of water reservoirs and lakes by damming up 
tho rocks of yalleys and so on. I only alludo to (ho system 
of terracing witli tho assistancQ of low dams. The essential 
difference Iwtwcen the two systems is th d the former is more 
concerned with damming up water at its final point of outflow 
and the latter with checking drainage at iks initial point of 
Outflow. 


23. The Department assisted and encouraged an experi- 
ment taken up by Mr. Ward, tho 
Commissioner of .lhansi, and tho 

Kowu-btries:. 

proceedings are appended, may ho read as indicating the 
policy advocated of proscaiting the system on a largo scale 
In connection with famine works, niere is reason to 
hclicvo ih.at tho Jliansi experiments were not conducted with 
sufilcient eontinnily to ensure sncce.ss. hut however this 
may bo occasion was taken in issuing a draft Famine^ Co<lo 
to the Provinces, and specially in tiio c.iso of tlio Nortli- 
West Provinces to cotnmend tliis class of work ns spcckally 
adapted for famine Inbonr. lint ns will be observed in tlio 
noto'by myself to Mr. Bonctt, dnted 2Jtb Jnno 1887, it was 
foreseen that no success was expected unless plans sboiiid 
bo drawn up and a system determined by cxpcrimonl in. 
nnticip.ation of a famine year, so tliat gangs miglit bo 
drafted ofi to sucli plnces ns might be considered worth 
taking in band witliout nnj" of tlic delay or rial: of wasted 
labonr wliicli wonld occur if sebomes were not ready.” 


24. If now the Irrigation Commissioners nliould consider 
it desirable that attention slionld bo given to this class of 
work (as I undorskand from hfr. Sruir-Mncltcnr.ip is not 
unlikely), I venture to suggest that the construction of a 
" working plan," as in the case of fore.sts, sliould bo set on 
foot, under the superintendence of a well solcclcd civilian 
and a first class engineer, in any Province in wbicli^ local 
conditions justify prospects of success ; that the drainage 
maps which I have shown can bo supplied at very low cost 
should bo tlio basis of the working plan ; that the sobomes 
slionld (in the case of tho North-West Provinces at least) lie 
applied to tlio slopes towards the small ns well ns towards 
tho largo rivers; and that until a drought occurs orperi- 
mental action should bo carefully t.akcn in select^ sample 
tracts, leaving general action to bo taken in n famine year. 

25. In view of tlio fact that damming and terracing tends 
to raise the level of tho water table and to facilitate irriga- 
tion by wells the work is ono'wbicb lias a close connection 
with irrigation. 

■ 26. To retnm to the work of tho Eovonno Department. 
Besides tho advantages indicated in the preceding paragr.'ipli 
there is the further advantage, which I believe is sufficiently 
illustrated by ColonekPitcher’s works in Gwalior, that tho 
held up water of tho rains fertilizes tho surface soil. Thus 
while sloping land tends to continual deterioration, so level 
land especimly in this country tends to continual improve- 
ment. 


27. I say specially in this country because, except in 
abnormally rainy sections of it, there seems reason to believe 
that the amount of manure washed out of the air by the 
firrt falls in the rainy season is far in excess of that washed 
down in European countries. But' while pains' have , been 


taken to analyse tho contents of a oilbia foot 'of air nf 
difierent seasons in Europe; nothing has boon done towards 
such an nnalysis in India. I have more than onco urged 
that this slionld ho done, in order to prove tho advantage of 
conserving the water of tho first rnininlls of tho summer. 

28. Whatever may ho tho case elsowhers there scorn's 
priin/t facie reason for presuming that tho atmosphere over 
tho North- West Provinces and Oudh and especially in tho 
soiitli-cnstcm trnols must contain an exceptional quantity 
of mannrinl elements in a useful form. The conditions aro 
thesc,_ Tho face of tho onnntry is covered by the daily 
droppings of some GO millions, say, of human beings, and of 
n lnrgor mimhcr of cntllo which lio exposed to the sun and 
air for a period of five or six months. Tho greater portion- 
of tho cattlo dung is, it is Inio, dried for fuel, hut tho senap- 
iiigs remain while the ashc.s, and, during tlio four months of 
the rains, the dung, aro conserved for mnnnro whicli is 
spread over fields at a slinllow depth in October. In April a 
daily dry wind logins fo blow which increases in heat and 
strength until just before tlio rains. It does not blow at 
niglil and, wlint is important, tbo winds do not carry much 
lieyond tbo borders of tbo Nortb-West ProWnces. The 
mnnnrial elements, whatever they are, are hung thoroforo 
over Die land, ns indeed is indicated by tho thickness of tho 
linzo in May and June, and ninst ho brought down by tho 
first heavy rain. 

20. Two years ago I suggested to Mr. Mollison (tho 
Imperial Agricnlturnl Officer) t)mt he shonid tpko up this 
question and lie may probahlj- )inve done so. It would ho 
interesting to know what is tho value of tho min-'wnter 
which has lo ho conserved at oncli season of tho year, and I 
iii.ay add in this connection that no one who has camped out 
ill the North-West Provinces in May can dishclievo in tho 
power of the wind to distrilmlo surface dust, for in tlio 
neiphliourliood of a reii plain tho air is as if filled with snow 
which is blown over ciiltivnlcd land but mucli retained in 
(ho air. Fortunatefy, ns America has proved, re// if not in 
excess is a useful maiinro. and I could specially point to Sir 
0, Crosthwailc’s note on the extraordinary fertilit.v of lands 
nc-nr tho plains of excess rch which will bo found in tbo reh 
report. 

?0. I will not gp furtber into this subject, but will pass 
to a cognate question wbiob concerns tbo ntiliznlion of 
water of drainngo courses, rivers and streams wliicli is 
supplied by tlie earlier falls of rain in the higber lands. 
My attention was first drawn to this subject by Sir Colin 
Scoll-Moncricffs work on “ irrigation in Southern Europe.” 
In 1893 I circulated an extract from this work (t'frfc Agri- 
cultural Ledger No. I of 1893 ; also pngo 3, Agricultural 
Ledger No. II nf 1897, quoting Uio 1893 circular). In- 
formation was railed for from every Province ns to action 
taken or practice prevailing in connTOtion "with dams and 
lundti with special reference to the fertilization of land by 
da|)osil of soil. Some of tbo replies arc very interesting and 
snggcsUvo and have doubtless been rend by tlio Irrigation 
Commission. They indicate that in somo of tho sub- 
Ilimnlaynn di.stricts tbo pmclico docs provnil of utilizing 
water dc.scendiiig from tbo bills during the rains. 

31. In tbo absence of any funds or cxeculivo subordi- 
nates the flcvcnno Pepartmont could do little moro than to 
draw attention to tbo subject and to direct its discussion at 
the Agricultural Conferences of 1893 and 1895 at Simla. 
The only positive action wliicli was taken was to instruct 
tlio Agricultural Chemist to caivy out a small experiment at 
Dobra whore it was thought that tho canal distributaries 
would give facilities to a fair trial of tho value of the flood . 
deposit. But owing perhaps to tho fact that lie was new to 
tho country and had insufficient engineering assistance, the 
experiment was not carried out. But it is one that, now an 
Imperial Uircolov of Agricultuvo has been appointed, can 
bo instituted with some clinnon of success. 

32. Tho most important point to which; in my_ opinion, 

attention . should ho given, at any rate in tho initial stage- 
of experiment, is to ascortain tie fortilizing value of descend- 
ing water at different periods. Tliia may he done in two 
ways — .... 

• (1) by analysing tho water and its deposits in tho lahora-. 
tory ; 

(2) by testing its practical value in tbo field. • 

33. I believe it will bo found that as in flie case. of rain- 
fall tbo valuable water will bo found to be that supplied by 
the earlier river floods of tlio raiiw season . It is reasonoble 
to presume that tbo linmus and decayed vegetation which ' 
is washed down drainage courses by the first weeks of heavy 
rainfall supply fertilizing water which is not contained in 
the water flowing down those courses when they have so to- 
speak been once cleaned, and when tbo loose surfape deposit . 


Sir. 

JS, Such, 
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Coumiissions liavo been siiiiiily laiil on tbe shelf. I will 
give one InBtance. 'Jhe Famine Cominissit.n’s rect mmenda- 
tions would not have been earned out. unless followed by 
the iustitution of a special department to see that they 
were tarried out. If the report had been left without a 
controlling authority to see that the Commission’s 
recommendations were earned out, very little would have 
been done.. The Agricultural Department was created in 
1880 with the direct object, of seeing that the recommenda- 
tions were carried out. We got the various Provinces to 
accept the principles, not by putting the recommendations 
before them, but by going round and discussing with local 
authorities and holding agricultural conferences. I refused 
to take up my appointment unless allowed to travel and 
consult local authorities. Working plans were carried out. 
I spent two years on special duty and developed a revised 
working plan made out in consultation with the local 
authorities. This was published in 1897, and stated the 
principles which had been agreed to with the local authorities, 
but since then the Provinces have been left to themselves and 
have not done what they agreed to do. For instance, they 
agreed to appoint agricultm’al expei'ts in each Province. 
To this day the Punjab has not got one, nor Bengal. Your 
Commission won’t succeed in attaining its object if the 
Provinces are left to themselves to carry out your recom- 
mendations. 

(r/ie President^ — Has the Agricultural Depaifment 
given up the supervisiou work since 1897 P 

{Siv JEdivard Pud.)— Tbe Secretary has so much work 
to do that ho can only deal with the records before him. If. 
the Commission’s recommendations are to bo carried out, 
there must bo a controlling authority to develop their 
working plans. You can scarcely have had time to draw up 

0 working plan in all its details. The system works 
splendidly in the Forests. There is a definite working 
plan which has got to be carried out some time orjother. 
No modification is allowed without the consent of the 
central authority and there is a Board of three members, 
each Province in turn sending a member, the Inspector- 
General being ex-ojjicio member. . 

(Mr, Muir-Mackensie.) — You would have the same 
supervision as regards wells, etc.? 

(Sir Edicard Buck.) — Exactly. 

(jFAs President.)— The Board would settle the grant to 
bo made to each Province 

(Sir Edward Bud^—li would occupy the same relation 
to your Commission that our department did to the Famine 
Commission. Wo had no control over funds, but made 
recommendations. For instance, tbs Famine Commission 
recommended tlio formation of a Veterinary Department. 
There were no funds to admit of this being done for some 
time, but the recommendation was carried out eventually, 
wo making certain modifications as we had more time than 
the Commission to go into details. 

(Mr. Mudaliar.) — The Inspector-General might have 
annual conferences with the revenue officers. To revert to 
the first point, if funds were given out in order of urgency, 
tho Punjab might got none for many years? 

(Sir Edward Buck.) — As an illustration of my moaning 

1 would refer to tlio Sardah canal where water would only be 
required in years of famine. 

(Sir Thomas B-igham^—ULmy other considemtions como 
in. Canals in tho Punjab may not protect against famine, 
but may give enormous return on your money ? 

(Sir Edward Buck.) — Tho need for protection is one 
merit ; tho price you get for water is another merit. When 
you como to consider tho money spent on canals you will 
find that much has been spent where water was not really 
needed— in Orissa for instance. 

(TAc Brcsidcut ) — To go on now to sixth point. You say 
“A most important factor in, if not tho foundutiou of, a 
gcncml scheme for tho development of irrigation in India 
must bo a knowledge of — 

(1) tho facts connected with irrigation in imgated 

lands ! ' 

(2) the relative requirement for irriaition in nnivriaatcd 
land. 

(Sir Edward Bud.) — Tho Dcirartmcnt hasalrcady taken 
lip ns the basis of .all operations for tho improvement of agri- 
culluro throughout India the sebemo of annual records. In 
that scheme the field was tho unit. 9 ho facts and conditions 
rclatin" to each field were to bo annually recorded, from 
tlie field to tlio village was an easy step. The facts and 
statistics for the fields could k' collectively shown for tiie 
villages in such .a form as to indicate at a glance its aiwi- 
cullur.al needs and rapjbilitics. A further step was then 
)1. IV. 


taken. In view of the fact that the executive administration 
under which the scheme was to he carried out required the 
records of a group or circle of villages to ho supervised by a 
special official (called the circle officer), the ‘circle’ could for 
purposes of investigation be taken as the unit. Tho system 
IS described in paragraph V of Resolution III, 20th March 
1897, in which it was written that “ half an hour’s exami- 
nation of the circle hook would ascertain the cause of failure 
in any village or group of villages and enable a remedy to 
bo suggested.” Of course a frequent cause of failm'e would 
be defects in irrigation. 

(Mr. Muir ‘Mackenzie.)— In Bombay I doubt if you 
could find information about iirigation from any of our 
circle books. There ought to be remarks made as to possible 
sites of tanks, etc. P 

(Sir Edward Buck.) — It should be the duty of the con- 
trolling authority to see that information of that kind is 
recorded. If it is decided that the circle hook is the place to 
record the needs of irrigation you must provide a controlling 
authority to consider those needs and the possible ways of 
meeting them. A good Collector finds a circle book so useful 
that he does see that tbe books are kept up. When a viDago 
is found to be in a bad way tbe analyses as regards irrigation 
are more easily made than any others owing to its being a 
permanent defect. When 1 was in Cawnpore not long ago 
as an experiment I called up the hooks of one circle and it 
took me just half an hour to ascertain what villages had 
declined and to ascertain the cause. 

(Sir Thomas Eigham.) — But if you have a largo scheme 
you do not want to know the conditions of particular 
villages ? 

(Sir Edward Buck.) — I think you do. 

(Sir Thomas Tligham.)— Codd nob tho District Officer 
tell you all you want to know P 

(Sir Edward Buck.) — No; he would not have tho 
information without tho circle books. 

(Sir Thomas Bigham.) — You might want to give some 
villages a stop up even though they wore not going down ? 

(Sir Edward Buck.)— I tlunk that tbe best illustration 
of the necessity for a detailed examinatiou is given in my 
note. 

(Sir Thomas Bigham .) — For a large contract would you 
depend on tho cii-cle book P 

(Sir Edward Buck.) — Not perhaps for a general Boheme, 
but when you como to distribute water from a main 
ch.'innel. This is exemplified by tho canals in tho United 
Provinces. (To Sir Thomas Bigham.) — When I said that 
the District Officer would not have the information I meant 
that he would not unless ho bad a circle book, for with it 
his knowledge is. very perfect. I put my eleventh point 
forward as showing the necessity for a detailed analysis of 
each village and arranging for tlio disWbution of water. 
But the circle book can only be utilized for a worldng plan 
where you have a cadastral survey. Eastern Bengal 
occupies tho chief area whore you have not a cadastral map, 
and there tho needs for irrigation are not pressing. Tho 
circle books will give an analysis without any cost of tho 
irrigation needs in jdaccs where they have got a cadastral 
map. 

(The Pz-esidenf.)— To go on to the seventh point, drain- 
age maps. 

(Sir Edward Buck.) — These maps are required not only 
for canal in-igated tracts, hut for all questions connected 
with dams, bunds, drains, etc. They would ho especially 
useful in tlio _ Central Provinces where the system of field 
embankments is so much in vogue. In Cawnpore four men 
on Rs. 20 a month supervised tho preparation of the maps 
and did the whole district. (liicy did four villages every 
morning and other work at the same time, analysing rents, 
soils, etc. Besides a toinage map_ gives a key to the distri- 
bution of tliG Boils which at first sight is apparently unin' 
tclligible. 

(Mr. Muir-Mackenzie.) — In Bombay we have position 
classes of sqils. Soils lower down pay an anna or two more 
than those at tho top of tho di ainago land. 

.Edward Buck) — It is a general rule that eoilf 
higher up the drainage lands arc lighter than those lower 
d^a. I have also advocated investigations into the re 
of early flood water. No investigations iiave yet ™ 
to show how much better this water is than that oft 
lloirts.norh.ave any steps been taken to nse the t)?",-,, n 
fertilising fields. Tlio cultivators have lake" jjae 
few places, but the administrators of the 
notluag. 
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nrrto . l«<Igo iloiv hns on tho suh-soil water Jevt,”_ 
I holieve that in Colonel PKcUer's Icvr .,lron..nx-ci..'*..> in *'■ 
Gwalior it lias hrmatmg or canying out irrigation eohciiie.. 
ItB iiF.nn"i'uncHon in this direction was to cslahlish a 
aystein hy which the need of every agricultural tnict for 
irrigation, or any other remedial or protective measure, 
could bo accurately asccrtniiiod. 

An attempt to cstablisli such a syslem Iiad nlro.ady been 
made in tlio North- lYcst Provinces by the only so-called 
itgrioultural Idopartmcnt in lndia,_ created by Sir John 
Stiuclicy, and it was cn a recognition of its importance by 
the Famine Commissioners that I was selected by tho Gov- 
cnimont of India to extend it to otlier Provinces. 

Tho introduction of the system intotiip various Provinces 
look many years to accomplish, and indeed _ it was only 
within tho last two or three years that Jlr. Mair-itfackcnzic 
ensnred its introduction into tho Bomhay Presidency. It 
lias, however, boon in working for a sullicicnt number of 
years in some Provinces to give assurance of its ultiinato 
success under efficient and effective direction. 

The system is so fully explained in tlio first three of the 
Ilesolutionstbat I need not do more than briclly describe it 
here. But I would first lay stress upon this iiohit. If it 
was tliouglit necessary and desirable by the Famine Com- 
missioners, and on tlioir recommendation by the Govern- 
ment of India and the Secretary of State, to establish the 
machinery which has been created and is no.v in working 
willi tho main object of aiding in tho protection of tlio 
country against the consequences of drought, it would, 

I venture to urge, seem dcsirablo that the present Commis- 
sion, which has tho same object in view, should, in any 
general programme nliich they may rccoinmciid, advise tlmt 
fullest possible uso should lie niado of tho machinery 
created. 

I will not pretend that extensive as tho inacliineij is it 
has Leon expanded at great cost, tccauso, in facilit.ating 
land settlements, it has, iri most Provinces, more than repaid 
increased outlay, as was proved by tlio Kamino Coumiission 
of 18S7. On tho contrary, I suggest that tlio very small 
cost which its utilization doniands is one of tho strongest 
avgumentB in favour of using it. 

I take it that there are two classes of country .needing 
irrigation wlucli demand icspectivoly two classes of irriga- 
tion schemes, viz., (1) those tracts which can at once, 
witliout any very elaborate enquiry, bo pronounced to admit 
of protection, pivtial or complete, by largo irrigation works, 
such as great river canals, the construction of lakes imd 
important leservoivs by damming, etc., cud (2) those which 
require after elaborate investigation detailed treatment by 
wells, small canals, tho damming of drainage (such as has 
been effected in Gwalior), or flooding. Even, however, in 
the case of (1) detailed enquiry is necessary in working out 
the proper distribution of tho water. And it is in all cases 
in which detailed information is required that the 
established system may ho found nsofnl. 

Eeferring now to tlio system, oxpkined in the Ecso- 
lutions, the basis of it is the annual record, each year, of 
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protection 


is ill rac), I'rovineo a ncmH, 
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co-opcralioii with the district to work out in 

■■ -’••-'frict anal 7." if termed 

t!ic -u.„- that department bo properly 

stren^hened, it could,' iu"irst rdpy.T&'tCSi eecnre a satisfactoiy 
exposition (with maps) of the relative ancnictfitgil. iicQ(i of 
each tract for protection hy irrigation. ' ' " 

Assuiniiig that tliis measure ho canded into effect, 
it would bo necessary that the Provincial Ddpaitmcnt lie' 
slrcngtlieiicd by one or more ofllcci'S'to bo made spjciully 
rospoiisililo for completing tho analysis. At least one 
administrative assistant (a civilian) and one selected 
engineer would ho required. It would depend upon' tlic 
funds uvailahlc and the late of progress demanded how fur 
tlio staff slioiild ho further increased, hut in my ojiinion it' 
would be found that more than ono engineer would be 
wanted. 

I may point out, iiowcvor, that tlio most important and 
ex],ensive part of the inacbinery (tlio village officers) and 
circle officers is an already paid agency doing (so far as tlicir 
expansion for tho land record sytsom is cmiconied) reimi- ' 
iicrativc work. Tlie cost which would bo required for tlic 
utilisation of tlicir work in tho direction of district analysis 
would form a very sin’oll percentage of tlio ‘cost of tlic 
subordinate agency, and it would seem a pity that the' 
iiiforiiiution recorded and ledgored hy that agency and ready' 
for uso slioald fail to bo cllectiyely utilised for want of a 
little more expenditure. 

I will take now one or two illustrations which will 
indicate the nature of tlio investigation contemplated. 

1 Jiavc in a paper already submitted to tho Commission 
explained liow in coitain ofthe l)o.ih districis in the North- 
AVest Provinces the tracts that are tborouglily protected by 
camiis and wcils are margined by belts wbicli are practically 
iiniirolectcd by canals and wells. I will indicate a district 
(Etah) in whicli such tracts were, under tho orders of Gov- 
ernment, made the subject of a brief inspection hy Sir- 
Charles Crostliwaito (Secretary of the Board of Ecvenuo) 
and myself as Director of the Land Becoids' Department, 
and were decided to be in certain parts so ‘ precarious ’ as to 
ho classed as land which could have' no rent. Tho. 
Meteorological Officer, Mr. Blanford, showed th-at this 
district lies in a circle which compared witli the Province ■ 
generally sutlers fiom unccitain rainfall. 

AYo -will s'uppoBt! now that tho adrainistiativo offitet takes 
up that district for analysis. It would bo easy for him in 
one season to mark off on the map all preemious tracts and 
to place them in relative oraor in accordance with tlicir . 
relative need for protection. Ho would base his analysis 
on tho reports of settlement officers and the annual record in 
the circle books. He would probably bo able to .add general ■' 
information obtained from these sources and from local - 
eiiquiry indicating whether earthen wells, leasoiiry wells, or. 
canal irrigation was possible. As a rule, owing to the , . 
BUndy iiaturo of the soil and sub-soil iii such tracts, earthen 
wells and canal diblrihutarics are not possible.' Ibe’is=ue • 
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wonld thou bo vaiscdwhcllicrmasonvy wells, ortho (lauimlng 
ot (Iniinngo would bo possible or not. [By ‘ dnunuinp;’ in 
licro meant some such syslcm ns that worked out by Colonol 
Pitcher at Gwalior, or by Captain 
• Fee ABricnlliinl tedeer Chapman at Beti,* which, specially 
Teribe.r'’ ' >» <-l'o aims at, Iho level- 

ling o£ the land and prevention of 
erosion, and not at tho stomgo of water for irrigation.] 

.The engineers wovild then come in. It is assumed that 
the engineering staff of tho Agricult\u'.d Dep.artnvenl would, 
iudeiRUidentlj’ of tho requiromeiits of any local tract, linvc 
obtained by cxi>erimcnl suflicionl knowledge of the best and 
most economical system of construct lug wells, and would 
-also I'd able to ascertain by boring or othenviso tbe chnraetor 
of tho sub-soil and the sub-soil wwter level in each locality, 
and that they would be able to submit a fairlj- accumto 
estimate of the cost of masonry wells and tho extent to which 
they would affoid protection. The administrative oflieer, in 
consultation with tho district otli.’ors, could then frame an 
estimate of tho incmased produce and rent.al which might he 
expected. 

Tho cost of dealing with the drainage, which unchecked is 
often in such tracts the c.auso of the poverty and of the 
increasing deterioration of the soil, might be loo gieal to be 
justified, but in that case tho fchemo should nevertheless ho 
placed on record and brought with tho sanction of tho Govern- 
ment into the list of famine works 

Another illustration which m.ay bo offered is that of a tract 
where it may bo thought iiosaiblo to bring a canal distri- 
butary. In this case tho question sliould bo refem'd to the 
canal oniccrs. But I would here point out that such c.asc.s 
would be suggested by the drainage maps whicli, ns explained 
in tho jiaiier already submitted to the Commission, can with 
a small cost for special instruction and supervision bo worked 
out by the village olliccrs and circle ollicers. Itw.asdone 
with c’t^sc for tlic whole of the Cawnpore district, and the 
plan on which it was effected has since been adopted (see 
Colonel Clibburn'.s work) for aligning distributaries on new 
canals. But there are many tracts within tiossihlo reach of 
tho old c.anals and their branchc.s, for wliich the Can.al 
Depiartment has no such drainage maps, and I suirgcst that 
any analysis of a tract needin" irrigation wotdd bo much 
facilit.atcu by tho provision of such drainage maps which, in 
llio case of Cawniwc, were pronounced hy tho highest canal 
authorities to bo more useful than tho maps showing level 
by iirofcssional .survey. 

To rotuni now to tho question of nrotcction hy masonry 
wells. It has been assumed tliat the cost of the wells, tho 
extent of tho protection tliey would afford, and the increase 
of produce and rental which might l)o expected svill ho 
ascertained hy tho administrative and engineer olilcons of tho 
department, and that a sohomo of protection will ho 
prepared, in consnltation with tlio district officers, for tho 
consideration of higher authorities. It is clear that any 
such scheme svill carry with it many ollicr issues, most of 
whicli, however, ns affecting all schemes of similar character 
will have to ho decided, indcpondontly of tho local project 
hy tho Local Govemmont. 

First, the jirovision of funds. It 1ms been suggested in 
my scp.aratc paper that gradually a worldng plan, wliich 
. would bo comp.'scd of largo projects proposed hy tho Canal 
Department and of minor schemes of nrotcclion such ns 
those described, should bo constructed for the wbolo 
province. It would presumably bo arranged by llio 
Imperial and Provincial Goverments wlmt funds should 
bo aunu dly available (or carrying them out. Tbe supervi- 
sion of any lo:al schema woiiM ni.t ihorofore entail any 
immediats requisit'on for a grant, hut would only require 
decision whether or not it should bo placed on the provincial 
working plan. I have already suggested in my separate 
paper that, as a rule, those schemes should fu st bo taken up 
wliich would bo most I'emunerativo, and that all projects 
admitted on the worldng plan would bo placed in relative 
order of merit, although, for special rc.asons, that order may 
bo partly determined on other than financial considerations. 
Assuming that the grant for such works ho obtained by 
loan, it would bo desirable that, ns far as possible, tbo 
interest on the loan should bo recovered from tbo land 
irrigated, with however some consideration of tho indirect 
benefit from tho irrigation works in securing punctual pay- 
ment of land revenue ; in obviating famine works ; and 
in (tbougli perhaps remotely) keeping down prices of food- 
grains. 

Assuming that in a given tract a masonry well render- 
ing irrigable 20 acres of land costs Es. 600 and that the 
standard of return on capital is fixed at 4, per cent, tins 
would mean a charge of He. 1 an aoie on the land soivcd by 
tbo well. Such a oliarge ought to be easily recoverable. 

Vol. IV. 


One question (o be determined is wbclber tlio landlord 
'sliould uo made I'csponsiblo for recovering tbo charge, or 
whether a wnter-rnto should bo imposed on tho tenant. 

Another question is wlictbor tlio Govcmnicnt should offer 
tbo capital as to tbo landlord, or in some cases, to 
llie tenant instead of constructing wells by its own agency. 
And in the case of tahavi, boW far tbo Government Should 
help llio agriculturist by providing expert nssistauco or 
advice, boring apparatus, special brick kilns, and so on. 

Tlicso issues depend again on the question wbetber 
lu'otedion by wells is to he forced on a tract whore it is 
proved to ho ndvnntngcons, or whether tho consent of tho 
comnnmity is to ho obtained. In connection with tliis 
qucsljon it niny ho noted that landlords are often averse to 
devoting their capital to well construction in view of tho 
fact that they can find move profitnhlo investments elso- 
whoro. 

Qucstionswill also arise which must bo dealt with by tbo 
local nntbovity ns to the mclliod in which tbe tenants of 
land rendered in-igable ns to sliarc in the use of tbo well. 

It will pi rlinps be found that some of these, and similar, 
issues were discussed in proposals for legislation in connec- 
tion with well irrig.st ion some 20 vears ago and probably 
tbo saino questions may liavo been brought under tho con- 
sideration of.tlio Irrigation Commission. I am not in a 
jiosilion to deal furtlicr with tlicni now. My main object 
IS to indicate that if any measures nro to bo taken to protect, 
either by wells or other minor works, Iboso tracts which need 
irrigation nnd which cannot bo brought within tbo scope of 
large irrigation sebomes, it will bo desirable to base those 
measures on tbe analysis of ngricullnral lands wbioli I have 
ilcccril)ed._ This view would seem to hold good whatever be 
the financial or administrative mctho<l3 adopted. 

I am further of opinion that what I has’o called the 
working jdnu of a province c.annot he framed humcdly or on 
the basis of existing information. It is Iruo that an initi.al 
an.alysis of tracts needing protection c,sn bo effected in a 
short tonn of yoara. But, in view of the fact that no 
organized ^measures have been hitlicrto taken for the proper 
invosligalion of the various problems connected with in'nor 
irrigation _ work's such ns wells nnd tho treatment of 
drainage, it is impossible to frame sound projects without 
pvolongwl enquiry. I contend that stioh enquiry must ho 
placed in Iho hands of ofilcinls made specially responsible for 
tho work of investigation, and I have indicntw that tho 
. ..11. . 1 'mont sliould bo expanded for tho 

■ . _ i . might 1)0 considered desirable that the ’ 
Imperial Beprtment should bo strengthened with tbo object 
of collating information and of ensuring continuity. 

Initial measures will iialumlly bo experimental and will 
doiaand cautious nclion. It is a case where knowledgo of 
tbo subject, crescif rimifo, and later on progress may bo 
more rapid. It is true that some experiments have been 
from lime to time made by olficials in tlio construction of 
masonry wells and also in tbo use of boring apparatus. But 
they liave been desultory nnd with ono or two exceptions 
conduclod hy inexperienced agency. So too tho questions 
which relate to tho co-operation of landlords nnd tenants 
liavo been theoretically discussed rather than practically 
dealt svith. 

The fir.st need then seems to he tho ostahlishmont of a 
permanent agency which will he responsible for tlio conti- 
nnons examination of each yesed problem, whotber it bo of 
financial, ndminislratlvo, or executive cbaractcr, with the 
object of securing its final determination. 

That agency should logically ho placed under tho dfreo- 
tion of the rrovincinl Department of Land Uccerds and 
Agrioulluvo. 

At present tho work of tho Provinoial Department is 
coiidnctcd in close co-operation with district and divisional 
otTiccrs. Tho rnlo is that tlio Departiiiontnl oflloers investi- 
gato and suggo.st nnd that llio administrative offioeis decide 
or submit to higlior nntlioiity. It would scorn dosirahlc 
that tlio same policy he carried out in tho dovolopment of 
minor protective schemes. 

I Imvo always, in my own ofiloinl career, been a strong 
advoento for Commissions such as tbe Irrigation Commis- 
sion which I am addressing. As will bo seen from tho 
1897 Resolutions, I never lost an opportunity of doveloping 
the working plans of the various hranohes of our depart- 
ment by provincial consultations personally condnetod. Our 
series of provincial conferences were of tho nature of 
“Commissions.” But I invariably found thafc_ unless some 
authority were cstahlishecl with the responsibility of giving 
effect to tho recommendations of the conferences that tlioir 
rcoommendaiions wore simply “put on the shelf.” To 
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compare great tilings with amall it maj lie safely said tliat 
if tlio Famine Commission had not been followed by tlio 
creation of one special Imperial Department sapplomonted 
by that cf tbo Provincial Departments practical ofEect would 
never have been given to the major portion of the tcoom- 
mendations of that Commission. 

Tlio_ investigations of the present Commission must 
result in the formulation of many valuable suggestions, but 
many of those will, from iho absence of sufficient data, bo 
of the nature of problems, for tbo solution of which pro- 
longed enquiry and experiment will be necessary. It is 
essential that an expert agency sliould be established for 
working them out. And oven in those oases where tbo 
BUggostinns or reooramendations are final in character and 
do not demand farther enquiiy, it is equally necessary that 
an egoncy should bo established which will be rcspoasiblo 
for seeing that olfect is given to them. 

Now, as already indicated, the agency which wonld deal 
with minor protective works will have, under its venue, duties 
of varying character, which moy require to be brought 
under the control of dilleront authorities. 

Firstly . — Tbevo is the district analysis, or the classifica- 
tion of tracts, requiring protection by minor works including 
in that term the extension of distributaries from major 
works. 

This duly can be effected by the Provincial Department 
duly strengthened on its administrative side in consultation 
with tbo local ndministrativa officers. 

Secondly . — The eoneiJeralion of the most appropriate 
treatment. This, in my opinion, should he mere orders 
subject to the review and approval of the best expert autho- 
rity available, just as the projects for canals are subject to 
the review and decision of the Chief Engineer. How 
that authority shonld be constituted is a matter of detail. 
Possibly in tbo North-Western Provinces the Board of 
Revenue or in the Punjab the Financial Commissioner, 
mi^ht have, attached to them an engineer of high rank, on 
whose advice the Board or Commissioner would sanation the 
scheme with the approval of the Local Government, I will 
call him tbo Provincial Engineer. 

There are the continuous experiments in con- 
nection with boring, masonry wells, drainage maps, check- 
ing of drainage by dams, flooding, levelling np ravines and 
80 on. 

These should manifestly bo conducted by the executive 
branch of the local Agrioaltnral Department, hut reported to 
and inspected and reviewed by the Piovincial Engineer. 

Fourthly . — There are the problems of administrative .and 
financial character already indicated. These must be 
attached by the district and divisional officers in co-operation 
to some extent with the Land Record Department and subject 
to the higher revenue anthorities and the Local Government, 


who jvlll, ns time goes on, bo perhaps able to formnlafe 
aeunite rnlos for guidance. 

Fifthly, There will be executive work of carrying 
schemes into efioot. 


It is not assumod tliat the executive staff attached to the 
Department of Agricnltnre for purposes of experiment and 
enquiry wdl suffice for this work. Nor is it assumed that 
sneh work will be undertaken simnltaneoiisly in several 
districts. Especially at first, as already indicated, the area 
undertaken should bo limited. 

What seems^ desirable is that a special executive staff 
shoTild be appointed to work under the immediate direction 
of the departmental engineering staff, and that it shonld he 
moved from one area to another or from one district to 
another in accordance with any working plan that may he 
developed. The work would be subject to the review and 
general direction of the Provincial Engineer. 

Sixthly.— The results of the investigations, experiments, 
and executive work in the various Provinces will require 
collation and publication by Imperial agency just as, fo 
quote a recent example, the educational programmes are 
reviewed and assisted by a Central Bureau, which however 
has no power to interfere with Provincial authority and 
action. One of the useful functions of such central agency 
is to keep alive attention to the subject in all Provinces ; 
another to convey information of results obtained in each 
Province. to all other Provinces. 


As similar central work is required in very many bran- 
ches of the Imperial Department of Revenue and Agricul- 
ture, I wonld venture fo revert to the original intention of 
the Government of India and Secretaiy of State to add a 
second officer to the Imperi.ol Department whose duties sliould 
be peripatetic, for the purpose of obtaining accurate know- 
ledge of the various questions dealt with, such as, for 
instonce, the training of agrionltnral expert.^, the prevention 
of cattle disease, the results of agricultural experiment, and 
so on, as well as, in this case, the results of experiments 
with wells, chocking of drainage and other minor protective 
works and the methods of distinct analysis. ' - 

The whole scheme wonld require the gi’adnal elaboration 
of a working plan for each Province j the first step iii which 
or rather the foundation of which, wonld he the distinct’ 
analysis or the classification of tocts needmg_ protection. 
As time went on the working plan would include the 
suggested treatment of each ti’act to he modified subject to 
the sanction of requisite authority in accordance with the 
results of continuous experiment and proctical experience. 
The rate of progress in carrying out the working' plan ■ 
would be determined partly by financial considerations and 
partly by the conclusions arrived at, as tinae went on, ns to 
the efficacy of the various methods of treatment suggested or 
tried. And, as a rnle, those tracts would first be dealt with 
which stand in greatest need of protection or which pro- 
mise the most remunerative results. 
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Colonel S. S, Jacob, C.I.E,, Slate Jlngineer, Jaipur. 

(Jaipur, 18th November 1901). 

The following papers accompany this memorandam t — 

1. Appendix I. — Statement of areas Irricated annually (paragraph 7). 

* 2. Map of the Jaipur State (paragraph 9). 

* 8. Printed statement showing nature of each work, oapaoity and areas, etc. (paragraph 10), 

* 4. Diagram shewing rainfall. Expenditure on irrigation and revenue realised (paragraph *19). 

* 5. and 6. Statements (A) and (B) showing e.spenditnre and revenue in certain tahsilf compared (parn<»raphs 20-21) 

* 7- Jlemorandum on Famine Protective Works (paragraph 33). rot- / 

* 8. Final Famine Beport, 1899-1000 (paragraph 33). 


Cuhmel S, S, 
Jacob. 


1. Geographical position of the Jaipur Stale. — The 
Jaipur State is situated on the watershed of India ; part of 
the drainage runs into the Bay of Bengal, eastward, while 
immediately on the west border the drainage flows into the 
Gulf of Catch. The general slope of the country is from the 
north towards the south-east. Situated thus on a ridge, 
with a wide sandy desert northwards, with no perennial 
streams or mountain ranges to depend upon, it is not to be 
expected that the same facilities should exist for canals or 
largo projeots as are found in more favoured districts. 

2. Neccssilgfor Storage Seservoirs. — The great objeot 
therefore must ho to store all the rain that falls on the 
surface of the country hy making storage reservoirs and 
diverting, where possible, the flood’watcrs of the streams. 
All water allowed to pass away unused is an annual loss to 
the State. 

3. Wells. — Another point which seems desirable, if not 
necessary, is in all those places wliero the reservoirs are not 
large enough to contain a two years' supply of water, to 
have a few wells constructed on the fields below. These should 
not bo noado, however, without taking into consideration the 
soil and subsoil, the cost of other wells in the neighbourhood, 
and the irrigation carried out by means of them, eto. 

It is a known fact— tested and proved often in this 
State— that the ground below a tank is affected by the tank ; 
and in a dry season, when the resoiToir perhaps was empty, 
the cultivator is able to work his well and save himself 
and his cattle. 

4. Eainfall. — A reference to the table of rainfall for 
the Jaipur State will show how precarious this source of 
supply is. In 1879 the average for the State was 36'88 
inches ; in 1877 it was lO'GG and in 1899 was 12'72. One 
has to be prepared for extremes. It shows how necessary 
it is to store all the rainfall possible, so that the bounty of 
good years may help to make good in some measure the 
deficiency in bad years. It shows also how desirable it is 
to.have large reservoirs, which shall bo capable of storing 
sufficient for at least two years. It is in this respect that 
all small tanka fail ; at the very time they are most 
required, perhaps they are dry. Much depends on the 
nature of the rainfall ; whether an average fall, or whether 
itis received when the ground is dry and allows it to run off 
freely, or whether it spreads over a long period and comes 
in: gentle falls, which, though so beneficial to the crops, do 
not fill the tafaos or reservoirs. In 1899 in the Western 

. Distriit only 2 tanks filled, 29 partially filled, and 34 
remained empty. The rainfall was 12'72 inches average for 
the State. In 1898, out of 63 lanks in the Western District, 
only 2 overflowed, 7 filled, 39 partially filled, 17 remained 
almost empty. The rainfall was 15'32 inches. The heights 
of water in the tanks as filled during the rainy season of 
1900 are shown in the printed annual report. In the present 
year, 1901, in October, nearly all are dry in the south-west- 
ern part of the State. The rainfall of the monsoon months, 
Ist J une to 30th September, has been only 10'48 inches. 
In 1899 the three largest reservoirs in the Western District 
filled Only partially, and iirigated only the areas stated, 
vh . — 

Tori SaguT only filled 15 ont of 3o feet. Irrigating . 11,918 
Chaparwara „ 7 10 • 23,227 

Kalegh Sagar „ 20 ,, 20 • • 0,177 


Total • 39,353 

while in good years the irrigation has been respectively 
30,000, 26,000, and 24,000, making a total of 80,000 
bighas. It will be seen from this how great the loss was in 
this year, 1899. The water was almost all spent in watering 
the iSartf crops, hut was the means of saving a large share 
of them. This year, 1901, Tori Sagnr has saved about 
10,000 bighas olt\oJcharif crop. 

6. Irrigation begun . — Little appears to have been done 
in the way of irrigation, in tho Jaipur State previous to 
A.D. 18G8, although the remains of a few small works 
existed here and there ; and in the villages of some of the 


tank irrigation in a small and primitive wav 
was earned on. The success, which attended the efforts of 
*i*L.*'® Dixon in tho Ajmer and Merwara districts 
oiKajpntan.s, showed what benefits might be derived from 
storing water in suitable places. 

G. Progress . — In 1868 the expenditure was only Es. 227 
on irrigation, bnt a beginning had been made. The atten- 
tion of the ihirhar having been drawn to irrigation, sanc- 
tions were given ns new projects were brought forward, and 
the enlight-ned and liberal policy begun by the late 
jualmraja H. H. Sewai Bam Singh has been oordially 
continned and opconraged by the present Maharaja H. H. 
Sowai Madhn Singh. The expenditure in 1900, the famine 
year, was Bs. 6,31,016. This policy was well supported hy 
Kao Bahadur Babn Kantee Clmndor Makerji, O.I.B., who 
died in Januaiy 1901, while serving ns a member on the 
Famine Commission, and whose death has been a great 
loss in many ways to the State. All who see the results 
cannot fail to approve snoh a policy. The present Members 
11 nhyo to these advantages and readily support 

all irrigation projeots. The money laid out is all spent in 
tbo State and cannot fail to do good. It is satisfactory to 
notice, too, the steady way in whioh the area under irriga- 
tion has iiiereased. (See Appendix I.) 

7. Number of irrigation mrks in the Jaipur State.— 
The total number of irrigation works in the Jaipnr State, 
under the management of this Department, is — 


Completed works ♦ . 1C5 

Works In progress 20 


Total . 101 

The total number of irrigation works includes two supply 
Canals— one from the river Masbi at Etagoi, one from the 
river Bandi at Hingona. These have been described further 
on. Ninety are old tanks and 104 new works. It should 
be observed, however, that all the old tanks were of little or 
no use until properly surveyed and reoonstrnoted on sound 
prinoiples and irrigation channels aligned and properly 
graded. All the works noted have been carried out since 
1868, since Colonel S. S, Jacob has been here in this State, 
assisted by tlie late Mr. T. AV, Miles, Executive Engineer, 
from 1873 to 1878, and Mr. C. E. Stotkerd from 1896. Tho 
main ducts, whioh vary in width from 6 feet to 20 feet, 
comprise a total length of 807 miles with 637 miles of 
distributaries, 

A statement of areas irrigated in acres annually is 
attached. (See Appendix I.) 

8. Qmniiiy of water which can be siored.~Tbe tolal 
qnantity of water which con be stored by the tanks 
aniinally, if they filled, is 16,787 million oubic feet ; and 
allowing 120,000 cnbio feet as sufficient for three water- 
ings of one acre, there would be (if they all filled) enough 
water to irrigate 181,658 acres. 

9. Map.— -The accompanying map shows the position of 
each work. 

10. Printed statement showing nature of each work, 
drainage area, etc . — A printed statemoat is kept up 
annually showing the nature of each work, whether new 
or old, drainage areas, capacity, length of distributaries, 
areas capable of in-igation, duty of water, expenditure np 
to 31st Uecemher, and returns up to 31st Angnst, the end , 
of tho Baj year. A'copy of this statement is attached. 

11. Expenditure for 1900, and returns . — The year A.D. 
1900 was a famine year ; the total expenditure on irrigation 
works during this year was Es. 6,31,016-0-7. The total 
estimated revenue was Es. 1,96,416. 

12. Capital outlay . — Tho capital outlay, which includes 
any outlay on repairs during tho year up to tho end of 
1900, is Its. 67,77,444. 'This does not include establish- 
ment, which is employed on construction and repairs of 
irrigation works, as well as on roads and buildings. It 
does not also include the cost of rovenno collection, which 
is done by the ordinary revenue Dnrbar offioials,* In soma 
cases it has been found necessary to add masonry corewalls 


a. R. j. 
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a9i. 

Colnnd S. N. n few years nflor llio \rorl: li.as been inula ; also !l is 
Jacob. considered dcslraWo to show llio return upon Uic total cost 

of tlio work, olhcnvjfo ilio porooiitngo iniplit nppo.ar liiglior 

in some ycai-s tlmn it rosily is. For those reasons the coat 
of anything done to the work each year 1ms been added to 
the original cost. The rovenno for tho year is bclievoil, 
tboroforo, to bo the fair return on what has been espondod 
from tho beginning on caoh work. 

18. IForL's taJeen over hg the Dnrhar, — A few works, 
which were made by this Dopartinont, have, for State 
reasons, boon made over to tho Dnrhar, and so hnvo passed 
from tho control of this Denaitinent. Tho rovenuo from 
theso works is not known, and is therefore not included j but 
tho expenditure on them up to that dale is included in the 
Oguros quoted above, viz., Us. 57,77,'11I'. 

Id. Total returns. — Tho total wlurn on tho above capital 
cost up to 31st August 1000 is approximately Us. •1C,CS,G55. 
This boinjj tho total of tho animal statoraonts supplied 
by the Ra] ofileials. 

15. Average percentage of returns on outlag.— T]\o 
nverago porcontngc of return on ontlay lal:cn over a pciiod 
of 11 years is 8. 

1C. The capital average cost of irrigating an aero is 
Rs. d9-3.0. 

17. In tho Aiinti.al Report of tho Public IVorks Depart- 
ment printed every year, the dolails of tho revenno, tho 
nature of the crops, the area irrigated by How and by lift, 
tho shares of hhalsa and jagir, the co.it of supervision 
and guarding, and olhor details arc noted. 

18. Details for i/ie past gear, 1000. — For instance, tak- 
ing tlio past year, 1900, tho revenuo for tho year ending 
31st August IPCO w.as Us. 1,00, dlo. 



District, 





Tolnl. 


E.ist. 

West. ' 



n<. A. p. 

Ilf. A. P. 

Rf. A. r. 

13r wator-rafo . 

20.627 0 0 

20,421 1 0 

«0.'.I 8 0 

., share ot produce . 

6^417 1 0 

1 CT.K'O 8 3 

1,JC.6»7 « 0 

liiUcclbiioous . 

4.512 0 C 

1 1,371 3 0 

1 c.oic 0 c 

1 

Total 

1.17,510 n 0 

73,8}9 13 0 ‘ 

! I. 00.11 c 11 0 


Tho cost of snporvi.'ion and guarding w.is— 

111. Its. A. r. 

For llic r.aslan niftricl,7,<01, tost rrrnirc irrigated . 0 12 0 
For Western do., 10,712 tie. do. . 0 IB 0 


Tlio are, as indg.itcd were— 



Dawt. 

AVi 

;fT. 

Totai.. 

1 

Bigliaa. 

Biswas.^ 

Riglias. 1 

niswH*. ! 

Blahap. 

! BifwaF. 

( 

By flow , • . 

23,021) 

G 

29,S2-4 1 

12 

G2.763 

IS 

., lift , 

2.^69 

IT 

8,125 

G 

G.OiJl 

2 

In tank beds . 

3.101 

10 

: 2,031 

:i 

C.bU 

13 

,, klalsn gardens . 

... 


i 

10 

JG j 

10 

Tolal 

30,752 

13 

1 3J,G17 

1 

10 

(5,370 

3 


The .areas cultivated were — 



K.aet. 

tST. 

TtrTAIr. 


3iglias. 

DIsiyir. 

Bigbafi. 1 

Itlbwas. 

nighas. 

niswas. 

Single crop . 

20, SSI 

1 

1 1 

! 31,019 ! 

17 

62.830 

18 

Uaublc crop , . j 

5,907 1 

o 



5,107 

•> 

. Total . 1 

: 20,783 

1 ® 

31,019 

17 

59.733 

0 


Tho follcwing is the shatc of klalsa uni jagir -. — 



Eafi. 

1 WA.T. 

1 XOTAI,. 


telghas. 

Biswas. 

^ Bigiiaa. 

DEswns. 

^Bighas. 

^BisYvas. 

1 

Khalsa . . . 

10,315 

13 

23,805 

12 

i 40,181 

r> 

jQgtr . • . 1 

10.472 

10 

' 8,084 

6 

1 38.550 

i 

16 

. Total, .j 

20,768 

3 

1 31,919 

17 

B3,73S ' 

•0 


Tho dcscriiitlnn and nre.i of caoh sort of crop are noted 
by tho '/.illadar in his annual report (tide pages 105— 108 
of tho riihlic Vrorks Department Annual Report). 

19. Diagram showing the rainfall, expenditure, ami 
rci(f;iHO.~Tho diagram attaolicd shows at a glauco tho rain- 
fall for the year (bine), the amount spent on irrigation (red), 
and tho returns realised (greon) for each year since 1872. 
It should ho observed that tins oxpenditura iiiolndcs money 
which has been laid out on surveys of several works which 
imvo not been yet taken in linnd, and on some other items 
whicli cannot bo elassod ns roinuncrativo. In futnro the 
areas irrigated will be also shown. 

20. Increase of revenue hcforc and after irrigation . — 
Tho two slafcmonis marked A and 13 show the increase of 
icvennc beforo and after tlio introduction of irrigation in 
nine tahsils of tho Western District of the Jaipur State. • 

Tlio figures aro taken from the retmns supplied by the 
Raj ofiicinis j tho period extends over 10 years in caoh c-aso, 
ami mcludes in tho latter poiiod three years of famine or 
sc.arcity. 

Tho nverago nnininl increase of revenue for tlics'e nine 
tnlisils is Rs. 1,78,107. tSos Statement A.) 

21. Expenditure on Works. — Tho tot.il expenditnro 
whioh h.is been inciiiTcd on irrig.rtion dining this period in 
these nine tnhsils is Rs. 25,65,85-1 ; tho increased revenue for 
the saino period is Rs. 28,50,079. While nhout 78,487 
lighas (cqiiirnlcnt to 20,102 acres) preriously nncultivafod 
hnvo been brought under cultivation. (Sfnteiiient U, columns 
5, 0, and 10.) 

23. AhpasJii cstahlisfimcnt described.— Ihe Abpnslii 
establishment, that is. tho establishment concerned willi 
everything connected with irrigation, except the engineering 
or professional part of the work, consists of — 

2 zillahdars, 

2 imib'zillahdars or depntics, 

d girdaw.irs or insp’otors, 

15 mohurirrs or mnnshis, 

2 ainins. 

203 mahafizan or guards distributed over the works 
and lands irrigated. 

■ Tho Jaipur State is divided info two districts, east and 
west : half the establishment looks.'aftor the eastern and 
half after tho western part. Each irrigation work is looked 
after by ono or more roabafiz. _ Theso men, who must bo 
natives of Jaipur, have to furnish a scenrity of Us. 25 each. 
Tlicy are provided with printed books in which tho details of 
tho area irrigated daily is approximately entered by the 
palwari of the villago ; they have a simple uniform of loose 
jacket and pagri, colonred green, with leather belt and a 
hatchet, for clearing nway boughs of trees and thorns. Tlie 
mohurrirs look after the malmfizan of certain areas and 
check tho cnti ies and their work generally. The girdawars 
go round inspecting larger areas_ and snpervise all under 
them. Tho ziiladars and naib-zilladars go on tonr 
occasionnllj-, and aro responsible for tho whole areas and 
men under them. They keep a journal and show it on 
return from every lour. At the close of tho irrigation . 
sc.ison, the irrigated lands arc all measured up by tho village 
aulhovities with n standard chain 120 feet long, and the 
members of the Abpasbi estnbli.shnient, and the re.snlfs com- . 
pared with tho daily registers. A printed memo, called 
“pavohn kbatoni ” is filled in and given to each znmind.ir, 
intimating tlio amount to be recovered from him, and a 
copy is sent to the tahsil for information. The amount is 
recovered by the Raj anlboritics, in the same way as tlie 
land-revenue is re.ilized, by the ordinary revenue establish- 
ment. This Uepnrtiiient has nothing to do with the collec- 
tion of thorerenne. 

23. Abpasbi Code.— With tho approvnl of tho Dnrhar, 
a book containing simplo rules for the guidance of all con- 
cerned has been printed aud is known ns tbeAbpashi Code. 

24. Water-rates in force. — The water-rates in force are 
as follows, nnd are uniform for all works and independently 
oftbe number of waterings given, viz., for oidinary crops, 
for khalsa : — 

By lift, 4 .inn.iB .i ligha or 12 annas an acre. 

„ flow, 8 „ „ J, Rs. 1-8 >, 

Yor jagir double of the above. A donble rato is charged 
for tiio following : — Rico, sugarcane, opium, caraway, 
indigo, lucerne, tobacco. The water is distributed, ns far 
as possible, according to the qiiantity av.iilnble, usually two 
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or tliroo waterings. 'Wliere crops fail lo come to maturilj’ 
and good iv.asm'.s exist, llio Durbar officials make remissions 
according to oircumsianocs. ■ The inigatiun season for the 
/tZ/nrif is during September and October, and for tbc ra6i 
during Ootpber to February.. 

*25. Shave of jirodiicc howtahen. — Share of produce 
is taken as-follon s : — 

For the Hamy crops in cask, vh., cotton, Indiim- 
cotn, sugarcane, rice, tobacco, indigo. 

For other- hhavif crops, such as tilj bajra, jnar, 
moth, etc., in kind. 

For the vahi crops in cash, for zira, opium, lucerno 
and vegetables in cash. 

For other kinds, viz., barley, -wheat, gram, etc., in 
kind. 

The cash value is dotormiued by the tahsildars of 
each district after consultation with the vllhigo 
authorities, and tho share of produce v.arics 
accoiding to tho caste of the cultivator. 

The greatest taken is half from Jat, Gnjar, etc., 
and tho lowest one-quarter from Thakurs, 
Brahmins, etc., and other high castes. 

In jagir lands tho State only gets tho water- 
rate', and for this reason, and because tho 
jagirdars do not contribute towards tho 
cost of the works, tho charge is double. 

The returns shown in Appendix P of the Annual 
Reports ns amount of share of pi-oduco are 
furnished by the tahsildars, who are supposed 
to deduct the share duo to laud cultivated, 
before the tank was made, or that -n-ould not 
have been cultivated but for the tank ; and 
so these returns may, it is believed, bo fairly 
creditable to the works. 

26. Segavding duivihtUion of ica/ev.—Jt is optional 
to take water or not. No guarantee is given ns to tho 
number of waterings which will bo given. Each village is 
supplied in rotation ; and if there is not sufficient to give a 
f idl supply, tho zilladar of Ahpashi intimates the share 
that may bo expected. Whether lull or half share or less, 
according to tho amount available. 

27. Kyarics. — Until lately it was the rule to insist on 
Tcyarics or beds being made of not loss than 40 feet 
square with the objeot of economising the water. But 
there wore so often disputes as to whether kydvics had been 
made or not, and it left an opening for so much dishonesty 
on the part of tho mahafizan, as woll ns of the zamindnrs, 
that it has been decided to abolish this rule. Kyarics are 
not now compulsory, but tho water-rate has been raised 
from 8 to 10 annas per higha for khaUa (equivalent to 
J. B. Bs. 1-14-0 per aore).and double this lot jagirdars and 
others. The reason for charging them double is because 
they receive also a share of tho prpduco ; none of which 
goes to tho Durbar from their tanka. 

28. Method of dealing with tanks where the water- 
supply hashecn intercepted. — One of tho difficulttios met 
with in the construction of supply canals was, where the 
canal intercepted the surface drain.-ige from reaching exist- 
ing tanks, situated below tho canal. The owners natumlly 
objected to having the supply intercepted. Tho rule made 
is, to put a sluice opposite to every talao, and when it rains 
this sluice is allowed to remain open. When the rain ceases 
it is closed. No wator-^rate is charged on such tanks. It 
is possible the tank may receive more water than it other- 

■ wise would, but this is a point on tho right side. All allow 
that they have been fairly treated, and so far the system 
has worked well. Tanks which have been made after the 
canal, if they receive water from the canal, have to pay 
water-rate. So also those who take any water from tho 
canal, when it is not raining, are charged water-rate. 

29. Hatio of discharge from drainage areas. — An-ange- 
ments are being made to record and register the contents of 
the larger irrigation worlcs so as to be able to calculate the 
ratio of discharge or run off from tho drainage areas. 
There is great difference in this, varying as it does from 
the onnbgnration of the ground, the nature of the soil, tho 
dnratioD and force of the rain, etc. At Beoebar.-!, in 1897, 
the rainfall was 16T2 inches, which filled the reservoir 6(> 
feet deep, giving a ratio of run-off of nearly 23 per cent. 
In 1899 tho rainfall was only 10-85, but the run-off was 
34'3 per cent. (Assistant Engineer’s Annual Report for 
1899, page 2.) At Ramgarh the run-off was 20-6 per cent; 
at Saintbal, 21'4 per cent. At the Amaui Sha leseivoir, 
whichbasadrainageaiea of about 13 square miles, mostly 
very sandy, the run-off has been as - low as oofh. The 
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ratio adopted in the proparalioi ^ ■ ;.'tho 

Jaipur State is -j^tli, which is ; ' . ' . 

so. Duly of water . — Tho duty of water is calculated at 
120,000 cubic feet per acre, which is considered sufficient to 
meet nil demands of leakage, evaporation and irrigation, in 
all ordinary oases. Calonlations made from cortain tanks 
prove tlint this is a fair allowanco. It represents a doptli 
of nearly 8 feet over the acre. 

31. Value of irrigation icsccd.— In ovdor lo test praoli- 
c.ally tho value of irrigation, tlie following .exporiment was 
earned out in 1881. At Mora Sagur 3 bighas of land were 
taken close togotber ; the ground is good stiff soil. One 
higha was watered Ibreo times ; the second Jiy/m was watered 
oiicc only, and tho third not .at all. Tho results were as 
follows ; — 


Col. S. S. 
Jacob. 




Quantity of 
wlioat 
produced. 

Proceeds. 



Mdg. sr. c!i. 

I!s. A. r. 

1. One bitjh't 

watered tlirco times 

6 22 12 

16 1 G 

2. 

offJj* onvc ♦ , 

0 7 n 

0 0 

3. Do. 

do, not watered , . 

0 2 12 

0 3 (i 

Bhusa • 



IG M 0 



i 

0 4 0 


Total 


17 2 0 


The outlay incurred was — 

Its. A. 

rloughllig 3 iijAos 

23 Eccrs of wlicat [or seed 2 u 

Cutting OB 

Guarding 0 11 

E.aj l.-ind t.-ix 6 12 

Watering 2 lifjhas 10 

Harvesting .and winnowing 10 

. Tulai . 12 0 


Taking tho oxpoiidiluro and rctm-ns on one higha only, 
which was watered tlireo times, it is ns follows : — 


Particuluri. 

Yield. 

Outlay. 


Mds. sr. cb. 

liB, A. P. 

Pe.A. P 

Yield wheat • • . » 

Bhusa . • • • « 

Ploughing . • * • 

Nino Kccrs wheat for seed . 

Cutting . • • . a 

Guarding .... 

Baj land tax • • . » 

■Watering .... 
Harvesting and winuoiving . 

. 6 22 12 
. 4 3J 0 

16 1 G 

0 4 0 

o’*’7 4 

0 lo 8 

0 3 0 

0 3 8 

1 14 8 

0 8 (i 

0 6 4 

Total 

Profit • . , . , 

« ... 

10 3 C 

4 4 8 
12 0 lu 

Total 

... 

1C 6 C 

16 6 C 


Tho above foots prove that hero good ordinai-y soil with 
three waterings will yield a profit of Rs. 12 per higha, or 
about Rs. 36 per ncre. It also proves that tho same land, 
if not watcied or watered only once, will not yield a profit. 
The profit, therefore, about Rs. 12 per higha, is duo to tho 
water, for which tho Durbar charge now 10 annas. The 
water-rate, however, is purposely kept very low to induce 
tho people to take advantage of it, as the profit to tho Dnrbai- 
is on tho crop, the Raj share of produce being about ouo- 
third of tho yield 

32. Regarding suitable soil for bunds and construc- 
tion of tanks in hlaoh soil.~ka regards the soil suitable 
for tanks, black soil or stiff clay or soil mixed with TeunJeer 
is not considoied trustworthy, without a reliable core wall 
of some kind, because such soils contract and crack with tho 
great heat ; and these oraoks do not readily close up again, 
so that when water is admitted (especially if it should come 
suddenly), it finds a ready outlet through these fissures and 
causes a breach. Sand, on the other band, docs not contract ; 
if an animal bores a hole ill the bank, the soil closes up at 
once. If it. is made thick enough, a sand dam may bo 
trusted ; tbo only point to he guarded ogafost is the weepiug 
away of the bank at the toe of the outer slope, which can be 
pievented and protected by placing gravel and rubble stone 
at the toe. Tho sharp hujri or gravel should bo put next 
to the sand and tho rubble stone outside. The latter, if 
placed in sufficient quantity, keeps tho httjri in its place. 
This arrangement allows water to percolate, but prevents 
wabting away of the outer slope; Tlie bund at Ralegh, 
Amani Sha, and Ramgarh are examples of sand bunds. 


’ See also Note attached, page 23. 


296 


INDIAN IllttlUATIDN COMfilisSION: 


■M. liastcd to hold water. In black Boil,- water is nol rcqmrcd, 
as a rule, in Bcasons of good raiiiTall ; but in avo.ago ycaia 
one watering is dcsiroblo, and moro in' years of drought • 
thcBC oondiDoiiB natnrally afTcot the irrigated areas and 
revenue. Notwithistanding this, there is a keen desire 
generally to hare water stored, so ns to bo available in case 
of need. Construction of tanks in black soil, as a rule, 
costs more than in lighter soil (tbo soil being harder to 
work and it being advisable to have a core wall of ma- 
soitry). Shll, whore water can be stoTcd at a rcatonnblo 
sum, and there are cultivators to tako it and good land 
to receive it,_ there is no doubt that tanla in black soil will 
bo remunerative,— and nio qnito as important ns for other 
clnssos of BOil. 

33. Belief icofks.~Tho works, on which relief luhour was 
mainly employed, were irrigation works and roads, and the 

earthwork of xailwayf, and are fully described in apiintcd 
incmoranduin issued nftcr tbo famine in November 1900. 
Copy attached. Some new irrigation works were begun j 
some of these liavo been completed; the remainder are in 
progress. ^1 the work taken in hand was of permanent 
utility, and it has not been noccEsavy tlioreforo to stop any 
work. ^ (See F inal Famine Report, 1899-1900. Copy attach- 
ed.) SnfEcient and usctiil employment can be found for 
relief labour for all, who arc likely to regniro it; that is, 
for natives of tbo State. Programmes of possible irriga- 
tion and other relief works are maintained. 

The following are examples of some of tbo works wLieb 
have been carried out: — 


1880._ The mean Iciiglb is 856 feet 'I'bn i 

Iviif n T above nuSah bd 

J_ilh a masonry core wall. It has a drainage area of about 


£iro;ui™d'f’v^i,K:i 


34. J(7«V.— The romaiusof iiu old cartbeu ititid existed 
here. Tlio ivnter had forced another passage for itself 
through the adjacent hills and alt flowed to waste, falling 
into the Bangnnga river, a few miles lower down. The 
project consisted in olosing the gap in the rocky bill with a 
masonry dam 60 feet high and making up the earthen dam 
to a' height of 60 feet with inner slope 3 to 1 and outorslope 
2 to 1. It is about 320 feet thick at the base and 10 feet 
thick at the top. The masonry dam with an extra 50 feet 
cat out of the rock at one cud is intended to afford a waste 
weir. As a matter of fact, tho water has never reached 
this height. The catchment area is 27 square miles, maxi- 
mum capacity 479 millions cubic feet, capable, when full, 
of in'igating 8,994 acres. The length of irrigation chan- 
nels about 78 miles. Ihe outlet is an ordinary iron sluice 
with guu-molal edges raised by a vortical rod with screwed 
licad. Tbo total oxpeudilnrc up to December 1900 on this 
work is Bs. 1,15,794. The total revenue realised up to 
August 3900 is Es. 1,36,698. It was completed in 1877. 
The avorogo annual revenue realised is Bs. 6,896, giving a 
percentage of Bs. 6'09 on tho total outlay. 

35. Ealcgh Sagur — Is situated about 20 miles north- 
west of Jaipur, and is formed by a dam across the river 
Bandi at the rocky spur of Kalegh. The dam is entirely 
of sand. Tho gi-eiitesl depth ol water is 80 feet. TKo 
reservoir when full covers an area of about 2’4 square miles 
and contains 678 millions cubic feet, capable of irrigating 
28,000 bighas. At one end, where the sand dam joins tho 
rocky spur, a masouiy core wall has been built to prevent 
the water creeping along tho face of the rook. An escape 
has been made by cutting a gap out of the rooky spur down 
to high water level. The sluices have been put in a chaunel 
10 feet wide out still lower through the rook down to 26 feet 
below high water level. All the material which came out 
of tho cutting, made for the escape, was used in covering 
over tho iimor slope of tho sand bwiA, and in P'j®berting 
tho too at tho outer slope from weeping away. The head 
works are situated about six miles lower down tho river, as 
the laud ou each side is not suitable for irrigation. At 
this point a masonry weir, 16 feet high, has hocn niado 

on a bed of rook and raises tlie water and diveits it to the 

canal which passes away on the right bank until it reaches 
the water-shed of the counti-y beyond. Until it reaches 
this point, it intercepts all the surface dramage from tbo 
ground above it on the right, and instead of all this water 
being allowed to go to waste as hifterto, it is now conveyed 
by this canal to fill village tanks beyond. Thus the canal 
in the rains acts as a feeder or supply to the village tanks, 
and after the rains, when the sluices of Kalegh ®i® 

opened, it leads tbo water, which has been stored there, to 

tho fields for irrigation, fulfilling a ^ ® 

total expenditure np to December 19W has been 
Es. 2.70,448. Tho amount of revenue realised since its 
construction up to August 1900 is Us. 6,06,143. This 
gives an average annual return of Bs. 24,246 and peroen- 
(age of Bs. S-67 on the outlay. 

36. Bund Madfio Sagur, ffemeff.— This work is situat- 
ed about 60 miles south-east of Jaipur and was begun in 


imllnti In'* do c *** ®fder that the Jloroli 

millah to the west may be diverted to it some day. The 

^ 6 ^ cut out of the rock at the east end S3 feet ahoio 
m’r .^Pacity, when foil, is 8S8 
Sbntav;l“^’« 1 of lrriga(ion ducts aud dis- 

DibiUarics is about 37 miles. The expenditure up to 
December 3900 is Es. 3,90,7.75. Total mremie realised 
isE.s. 3,46,062. It aus compleSt 
Iho average annual revenue is Bs. 11,236, givin" 
a pcrceiitngo of Its. 6'89 on the onllay. One object in 
waking this bund was to control tho floods. The Choi 
nullah, after passing tlirough the gorge at GerowJi, spreads 
over the country without any cle.arly defined channel ; it 
used to deposit silt right and left and do much damage, 
60 much so that petitions were received from 10 villages, 
praying that some remedy might be adopted. In addition 
io hi hc/ivj’ floods this breached the road to Agra 
for about one and'a-holf miles in length and threatened 
the large villoge of Sikrai. Attempts were made to protect 
Sikrai by throwing out spurs, but experience showed that 
the only way really to stop the damage was to bund tho 
nullah up entirely at the Gerowli gorge. This has been 
done ; the damage has ceased and tie water which formerly 
did harm is now stored for irrigation, aud evoiy drop is 
nsod aud benefits tho villages below. 


37. Tori Sagur— Is situated about 60 miles south-west 
of Jaipur. The catchment area is about 320 square miles, 
all the water from which every year flowed to waste. Tho 
bund is of eaifh 6,400 feet long, with a masonry core wall 
for a portion of its length where there is rook. The area, 
when full, is nearly 6 square miles. The greatest depth is 
40 feet. The contents, when full, 2,057 million cubio feet, 
capable of irrigating 17,139 acres. The total length of 
main canals is about 66 wiles and of distributaries about 
122 miles. The escape is on the rocky ground at the south 
cud 800 feet iu length. On the 9th August 1888 there was 
a heavy fall of rain here, S‘45 inohes in nine hours from 
5 to 11 P.M. and from 12 to 3 a.m. The waste weir 
overflowed 2 feet deep and continued running for 20 . days. 
Tho sluices are all in duplicate of iron with gun-metal faces, 
with vertical raising rods with screwed heads. One set is 
always open in case the wmking set should at any time 
need repair. A turbine has been fitted on to one of tho 
outlet pipes and the head of water is used to grind corn 
before it passes on for irrigation. The water now spreads 
np to the village of Myron ; if the high water level can bo 
raised without damage to this village, it could be easily 
done at a very small cost, and the matter is under oousi. 
deration. The expenditure np to December 1900, has been 
Bs. 6,03,269, and the amount of revenue realised since its 
construction in 1887 bas been Es. 6,76,551, giving an 
avorngo annual leturn of Es. 38,437 aud 6'37 percentage 
ou tho outlay. This year, 1901, it has saved the 'kharf 
crops on about 10,000 bighas, about 38 new hamlets have 
been founded below it, on lands which formerly were jungle 
and waste. 

38. Mora Sagur . — This work is Isituatcd about 60 miles 
south-east of Jaipur. It is an earthen dam, 3,380 feet long, 
with a masonry core wall which was put in afterwards. 
AVhen full it has an area of over two square mites. The 
catchment is surrounded by hills. The capacity ' of tho 
reservoir, when full, is 466s- million °«bio feet, capable of 
irngating 3,471 acres. The length of main and distribu- 
taries is 69 miles. Tho country below depends upon tank 
irriwalion ; the soil is very good, so the benefit that this 
work has done in storing all the water which formerly 
passed to waste is great. The high vyafer level is being 
raised now another two feet at tho small cost of Es. 823. 
This will add about 111 million enbio feet to the contents. 
The expenditure up to December 1900 is Be, 1,68,273. The 
revenue renliscd up to August 1900 is Es. 6,19,669, giving 
an average annual retni-n of Bs. 21,663 and percentage dt 
Bs. 12'86 on tbe outlay. 

39. Bund Binourl and Supplg C««.— About 66 miles 
south-east of Jaipur n small stream, almost perennial, 
elKtbe village of Binonri., Before 3868 the natives 
after every monsoon nsed to make a sand dam across the 
stream to divert the water by a small ending, duct 
Liwalli. All the flood ‘ratem weio ifllowed to go to wwio. 
Every year tho I-ac/ic^» bund had to bo renewed often 
justas^t was made, a freshet came do'rn and it w« 
breached. A high earthen bund was mads 3 cro.-s tiie 
nullah and a masonry escape on the -solid ground o « 

bnnt. A channel 20 feet, broad wiis dog tewaros 


cast bank. 
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Innljs near it nnil tiio smnll <lnot to I.iwnlli was rcaligncil. 
Bv tlii'so means a portion ot ilio Hood wafers are divorlcd 
and tlio water stored for irripnlion, and llic esponso and 
trouble of innkinp up tbe eartlien ittiid annually is saved. 
As a pood deal of water still paBse<l away over llio weir, ono 
of the two nullalis above it was oomplelel}’ closed by an 
rarlbcn dam 82 feet bigb, without any core wall, and a fow 
years afterwards, this bund was extended southwards to 
pive an extra supply of 89 million cubio feet, by filiinp a 
jiil into which the water flowed after Ilinouri Sapor had 
filled 7 feet. By this means a htige quantity of water is 
stored and can be let out to fill up tanks below or for trri* 
cation ns desired; — 

Kt. 

The tet»l cxpcnJltuK'np to Dee'ml'ft ItW tisnbfcn , l.'I.OCO 
Ti c tCTCiaic KaVfcJ Irom ISIOto Aiipnil iroo . . S.IS.SCO 

pivinp an averago animal return of Bs. 9,909, equivalent to 
Its. 6'Sl per rent, on the outlay. 

•10. Sooehara Jifscrcolr , — Is sltnalcd about GO miles 
north of daipur. The dam is of solid masonry 75 feel 
higli. Tho gorge in which it is placed is 180 feel wide at 
the bottom and *180 feet at tho top. The drainapo area is 
about 60 square miles, nicstly hill and rocky soil. The area 
of the reservoir, when full, is about r7‘l square miles, and 
the contents 1,329 millions cubic feet, capable of irripatinp 
about 11,000 acres or 33,000 bighat. It was completed 
in 1687. That year it filled brimful, and the surplus water 
passed over tho escape IGO feci long, lunninp about 9 inchr.s 
deep for nearly five d.ays. In 1693, on the 11th .Inly, 
althongh only a little rain fell at the silo of tho dam, there 
was an unnsunlly heavy fall over the drainapo area. 'Iho 
water, whicli stood 6S feet deep, hep.iii to rise rapidly, and 
in about 8 honrs rose to 75 feet and overllowid by tlio four 
(Si-npc.s : tof.al length Bbi feel, fiowinp for some fionrs from 
85 to -i feet deep, fe.srinp ravines in the locks in some 
places about ICO feel wide ai d 50 feet deep. No dsmag.', 
however, occurred to (he works. The waste weirs Nos. 2 
and 3 have since been raided 5 feet. Owing to thedifliculty 
of pelting the water away and the rnntr.acted urea at tho 
bottom of the rf.'crvoir, the outlet sluices, which ns usual 
arc in duplicate, were put at a height of 20 feet above the 
bed, the ranal was lakon tlirougli a ssddlo back iu rock in 
20 feel cxc.avnlion for a short distance, and after tlial there 
was no difiicnlly— 

Hi. 

ThefclilcirfrilltaTCnpti DcccuilerlOtOli , . 3.5J,it7 
The tCTcauc Ki'.Itta op to Aufutl IP.>J U . . . :,U,2St 

giving an annual average relnrn of Il«. 1'1,231, equivalent 
to a percentage of Its. •i‘20 on th.s outlay. 

41. ChaparKara 5ay«r— Is situated about -10 miles 
west of Jaipur. The 5t(nd is of earlli witli a masonry core 
wall 13,200 feet long. Its entehmeut nre.a is about 230- 
squaro miles, the grcatc.st depth of water 17 feet, and con* 
tents 1,241 million cubio feet, capable of irrignlinp 10,310 
acres. The area of the reservoir, w-hich is a shallow basin, 
when full, is about 4'85 square miles — 

Its. 

The lotftl exptn3lture upto Dcfcnilscr 10*0 1* • 6,19,433 

And rcTCn^e rcalljcd op to Aoffufit 1000 • * . l,33,E3t 

In 1898, although tlic rainfall was only 15 82 inohes, rain 
fell heavily ou tho 19th and 20lh July over tlio c,atchmout 
of this reservoir. Tho lank filled in about 24 hours and 
overflowed for about 16 days. Grc.atc.st depth 0 inches; 
length of weir 145 feet. Tills year, 1901, although the 
rainfall from Jiiiio to October was C‘83 inebes, only about 
1 foot of water came into tbs reservoir. A project is being 
carried out to bring flood water from tbe river Mnshi near 
Etagoi by a canal ISJ miles long, 30 feet wide, to tbis 
reservoir at a cost of Its. 83,919. Eight miles are done, 4 
remain to bo done. A masonry weir has boon already made 
across tho river Maslii to supply tliis canal, ns well ns a- 
similar canal on the right bank, wbicli has boon made 23 
niiles long to supply all tho tanks in that direction. Where 
this canal crosses any nnllahs or drainage lines, those have 
been, or will bo, all bunded up, and every drop of water 
will be secured, 

42. T7ie Hamgarh Dam {Crosthwaito Sagur ). — ^Tho pro- 
ject consists in bunding up tlio rivoc Eangunga near 
the village of Gopalgarh about 3 niiles east of Enmgarh and 
20 miles north-east of Jaipur. Tho drainage area above 
tho proposed site is about 297 square miles. The original idea 
was to make a masonry dam at tho narrowest place of tlio 
gorge in tho hills through which the river has apparently 
forced its way, hut the difficulty in finding rock at a 
reasonable depith caused this site to bo abandoned in favour 

Yol. IV. 


of ono n few hundred feet higher up, where it was possible 
to mnko a inrgo sand dam, with rook at the south end for 
tlio escape. Tho foundation sloiio was laid by Sir R. 
Crosthwnito, Agent to tho Governoi-Qcneinl lor liiijimtana, 
on tho _80lh Eocember 1897, at tho request of U. II, 
Jlnhnmja Sewni Mndhtt Singh. 

The first year an outlet olinnncl 800 feet long was oxen- 
vntfd ahingtlio too of tho locky hill at tho south end of tho 
bund, A masonry votniuinga'nil was begun along ono side 
of this olinnnel with 8 cross walls from it, nil founded on 
took, running into tho sand dam to prevent any percolation 
along tho wall, and a certain nmnuut of the simd dam was 
iniido; the water in flood going for tho Inst limonsnsual 
down tho old course. After tho rains the river was clo.scd 
with the sand bund and carried up to a lieight of 50 feet ; 
the masonry wing wall and cro”B walls being also built up. 
A core wall of “morinda ” (sand and clay mixed) was innuo 
in tho centre of tlio bund 20 feet lliick. The fonmlalion for 
this was Inkm ns deep as could bo mauagod, nimnt G feel 
only, and it was built up with a bailor of 1 inch to tho font 
on both sides. It is not snppo.sol that (Iiia core wall will 
stop le.shage, Imt, It will prevent percolation tlirougli tho 
body of tho bund ; any pcreolnlion Irom below being allowed 
to Mcapo freely by tho broken stono placed at tlieloo of the 
outer slope. The second year was a ctitieni time. Tho old 
ronrse of the river having been limidi'd up, all the flood was 
allowed to rseapi' by tlio clmnnol tlirougli tbe rook at tlio 
south end. Tlireo floods ncourrol ; tlio second on 2Ctb to 
29tli Juno was (lie lieavirsl. It scoured a deep linlo at tbe 
tnd of tbe ohnnncl, but was prevented from cutting back by 
tbo rooky bed at liiis poit.l. After tlio floods of tto socon’l 
yc.ar were over, tho rocky channel and tho gap between the 
s.ind dam and the hill at tho south end was clnsoJ by a 
masonry dam, in wliieh tho sliiiers for irrig.stion have been 
eotutriict.’d. Tlieso eousi.et of 0 openings, eacli of 2 feet 
diameter, 2 of them at 20 feet, 2 at 40 feet, and 2 at CO feet 
from the top. There are siiiiilnr sluices in a well in front 
of the former which can lie nsed in case of need to sl.iit off 
or admit water should nnj tiling occur to make it necessary. 
Tho work has hcMi done mo-tly Iiy portable tramway, 10 
iiielics gauge, wilb side lipping wngons ; bnt men and 
biiUocks have also been oinployc.l. TIio material for tho bund 
has chiedy been lironght from tlio sand liills to the north, 
the average lead being about 1'500 feet. 

The details of tho work are — 

Keel. 

Utiglil of i!sm 

„ to II. W. I, 70 

Lroslli ot Inp 

Tlilclncfssttho liso 

#, I. >, top , 

Allowing 22 inchc! as the aveingo rainfall and An as ilio 
ruu-off, there will bo imponmled about 1,518 million cubic 
feel of water. Tho II. \V. L. at 70 feet will correspond 
to 2,089 million cubio feet. It will probably not fill np 
to tins level, ^ hut at this height an c.^capo is more easily 
provided, and it is well to ho prepared for heavy floods and 
to bo nblo to Btoro all tho irntor of good j'cars. All tho 
water which came down tbo river in 1901 has boon 
impounded, and is now being used for irrigation, and in a 
few montlis it is hoped tho bund will bo finished. Tlic 
hc-ad-works of tho irrigation canal arc situated about a 
mile lower down tho river, wliere it is possible to take n 
canal away clear of tho hills. It has been taken below tho 
rvoll lands of tho village of Khoa at tho request of tho 
villiigcrs, and after crossing two stniill nullahs masonry 
aqueducts, it follows tlio water-shod to Dosa nud tails into 
tlio Gal Talno, a largo tank near Dosa. Tho main canal 
IS 20 feet wide, 23 miles long. Tho total fall is about 
105-17. This has boon broken up into small falls of 2 feet 
or so at every convouiont place, and ducts for irrigation are 
^ken off above every fall. 'I'ho total expenditure up to 
December 1900 is Rs, 3,47,516. Tho work is not quite 
completed yet, so it is too soon to speak of tho returns ; 
but to bo nblo to retain and use all the water of tin's largo 
river is a great thing, and thoro is every hope of it proving 
a useful and remunerative tvork. 

43. TFcir on t/io river Mash'.— Tbo river JIashi is one 
of tho largest rivers in the' Jaipur State ; it rises in tho 
Kishongnrh State on the west, enters the Jaipur State near 
Etagoi, and joins tho river Banos nearly opposite to Tonk. 
For some weeks tho water used to ho flowing here, but of 
late years tho bed has been dry. In 1884 it was proposed 
to put a small bund boro and take a supply cut to Gimwar. 
Rs. 09,952 wore sanctioned ; Rs. 20,083 for tho weir and 
Re. 43,809 for the supply canal. The supply canal to the 
Gunwar Tank was made 20 miles long, 16 feet wide, 
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nvewpo depth 3 feet, staiting at n level oE 4 feel above the 
bed of the river Srashi. The coastmetion of the weir was 
postponed chiefly beoanse the Gnnwar Bund had been twice 
breached, and it was considered better to pnt a masonry 
core wall here and make this reservoir seonre before any- 
thing else. The saving thns effected was ntilised in 
making masonry core walls to Ham Sagnr and L’ambolao, 
both at Gnnwar. After this the question of making a hund 
at Etagoi was considered, and three alternative projects 
were bronght forward with depths of 12 feet, 22 feet, and 17 
feet of water. The first was . i ejected ns not retaining 
enough water to be of any real good ; the second, to retain 
22 feet of water, was also rejected, ns it would submorgo 
land of Etagoi and some in the Kishengarh State which 
might cause difficulties. The last 17 feet depth of water 
has been postponed for the present ; for, although it would 
submerge only, a small portion of Kishengarh land and 
would probably he rather henefioial than injarion8,yet there 
is some nncertainty as to the amount of water available, as 
there are several bunds in the Kishengarh State which out 
off some of the drainage. So it is considered better for the 
present merely to make a masonry weir across the river, 
which will divert the flood waters down the canals and 
enable the floods to he ganged. At the site, where the 
weir has been made, the drnruage area is about 216 square 
miles, and the river has a fall of 6'26 feet per mile. The 
weir consists of a masonry wall 479 feet long, S| feet thick ; 
the top is 4 feet above the canal bed, with a batter on the 
enter side .of 3 inches to the foot. Both sides have been 
continued by earthen bunds 700 feet long on tiro south side 
and 300 feet long to the north, with top widths 10 feet, 
inner slopes 4 to 1, orrter slopes 2 to 1. The top of tiro 
bunds are 11 feet above the top of the werr. Jlnsoniy 
core walls have been put 60 feet long on the north side 
and 61 feet long on the south to connect with the 
weir, the ends being protected with rnbble pitching. A 
scouring slnrce has been left 10 feet wide in the weir, 
whroh is tempomrilv closed with masoniy. On the down- 
stream side a good part of the apron is on rook, and where 
there is no rook a nibble stone apron has been provided, 
slopping 1 in 20, the toe of which is formed of massive 

concrete blocks about 10'x6*x4^ built 2 feet into the bed 

of the river. The canal, which takes off on the right 
bank, baa been widened from 16 to 80 feet ns a useful relief 
work during tire late famine. The bond-works^ are pro- 
vided with seven openings, each 4 feet wide, which can be 
regulated by wooden shutters worked by a chain with 
counterpoiso over an overhead- wheel, supported on a 
horizontal framing of old rails. A canal 12 miles long 
from this werr is being now made on the north or left bank, 
SO feet wide, to increase the supply to Ch.apanvarn Sagnr, 
the waters of 2 nullahs which are crossed en roKfe being 
also diverted by masonry bunds across them and made to 
join the canal. ‘Wherever tanks are situated below the 
canal, sluices are provided so as to enable them to bo 
supplied in the rains and remove any complaints that 
might be made on this score. Those sluices are kept dosed 
except when it nolunlly rains. Water taken at other 
times renders those who take it liable to pay water-rate. 

44. Eingona iceir on the rtrer Bandi.—A masonry 
werr has been bnrlt ncross the river Bandi, o feet high, at 
a place where a ledge of natural rock crops out across tho 
river-bed near the hamlet of Ilingonn. On each side bunds 
of sand have been made, the ends of which ate protected 
by masonry and rubble pitebing. A canal has been taken 
from this weir to the village of Saliadnt about 2 miles dis- 
t.ant, where an earthen bund has been lately made. All tho 
water which cannot pass down the_ canal is allowed at 
present to escape over the weir. A project is being prepared 
for raising tho weir 8 or 10 feet and forming a storage re- 
servoir to retain tho water for a time. There is a magnificent 
atoraga basin, and the Thnknr of Mahal, who oriEmally 
obiccted to this being flooded, now wishes it done. A canal 
will then be taken trom this reservoir, by which water can 
bo conveyed to fill tanks in tho rains or for irrigation after- 
wards as may be desired. 

There are roanv other interesting work.s but probably 
the above arc sufficient to illnstrato the attempts which 
have been made to stoie and nliUse water for irrigation. 

45. Silt.—Ae most of the irrigation works have been 
carried out, where the soil is good and stiff, no difficulHes have 
been experienced yet on this ecorc, yxeepfing at the 
Amani Sha, the reservoir where water is stored for the 
snnply of the citv of .taipur. 'I’he slope of the bed of < lie 
nnllah is .about 16' feet in a mile. The banks here arc G1 feet 
bigb, tbc soil is loose sand, eonsequently whenever there 
is a heavy fall of rain a great dc.al of silt is bronght mto 


pie reservoir, so mncli so that tho pipes by which the wafer 
is dra^ up, and which oiiginaily were placed 5 feet .'ihnro 
the bed of tho nullah, are now 12 feet below it, and great 
nifliciillv 18 experienced in keeping tho months of the pipe.? 
clear of silt. It was not an easy problem bow to keep out 
the silt and yet to admit llie water without losing the he.ad 
of water. At first it was proposed to rnii a masonry rallerv 
for some disinnee np the river bed in front of the" pipes 
witli nnmerons openings at c.aoh .side filled with sharp sand 
to admit tho water by fiUralion, hut the O-xperience derived 
from a largo well, which was so constructed .and .sunk in the 
bed of the stream some years ogo, proved that such openings 
get ciegged with the clay soil around and fail to admit the 
-'firies of large wells was also thought 
of, to he constructed at intervals up the hod of the sfre.am, 
and all connected, so that the wafer might ho pumped from 
the lowest well ns a sump. The objections to tlii.s were 
tiiat the head of w.atcr would bo lost ; the cost of raising 
water from the grc.-iler depth would add grriitly to iho 
cost of pumping, and tho initial cost would ho great. Tho 
method adopted is to make a Juntf in front of the outlet 
well of small rnbhlo stones from 2 inches to C inche.s in 
size, -so as to enclose an area of about SOO'X 50'. This 
bund will be carried up above high water level ; in the present 
case about 35 feet high. The side slopes to be 1 in 1. On ' 
tho enter sido_ sroiill stono broken to 1 iich cubes will be 
placed 1 foot thick all over tbe outer slope, and outside this 
a layer of small clean kunker gravel, with a layer of broken 
stone outside this to prevent it from being disturbed. It is 
hoped that this will act ns a filter or strainer, only allowing 
tho water to percol.ate freely frem tho nullah to the river en- 
closure, which can bo dredged to any depth aud kept free from 
fdlt ! at the same time it will not matter bow much silt comes 
into the nullah. Tire water inside tlie stmincr bund will 
always remain the same height ns the wafer outside, and 
tho head of water will not be lost. Tbc work is cim]dc and 
costs iittlc. It is now in progress. 


New PitojECTs. 


Tho following have been prepared and tbe reports regard- 
ing them have been printed. '1 hey may bo briefly described 
ns follows 

4G. Aloda Irrigation Frojeet , — Atoda is a jogir 
village about 50 milc.s north-west of .Inipur and 20 miles 
west of Sikar. On the west of the village there is a natural 
jhil comprising an nrc.i of about 41)0 acres of rimllon- 
water, except in years of scanty rninfall, when it is qnito 
dry. Tire bed is sandy nnd charged with rch. It is en- 
closed by high ^ ground to tlio east, west, and north, and by 
natural sandhills on the south ; there is only one gap to 
the south tlirongh which the surplus water passes olT rnto a 
nullah. Tho drain-ipc of about lOS square miles comes into 
this jhil, of which thegreater p.art passes out iitto the Bni 
nullah nnd goes to waste. Tho slope of the bed is 8 feet, 
to tho mile. Tlio bund would be 25 feel high, greatest 
depth of water 15 feet, length at top 6,600 feet, Inner slop-- 
G to 1 ; ns tho soil is loose aand, outer slope 2 to 1. The 
contents nt 16 feet contour, 700^ million cnhio feet ; 
though it i.s not expected more than C02 million cubic feet 
will probably be received, allowance lias been made for 
exceptional years. An escape has been left ICO feet wide 
at the too of the S:\mcr Hill ; this e.au he increased in 
length if nccc.'sary, but probably the water wiil seldom 
reach the level. The area commanded Is about 7 square miles 
oi khajsa and 14 square mites of yayiV land. Tltc estimat- 
ed cost is Its. 08,000. Tho cost of storing the water it about 
8,000 cubic feci for one rupee, which isciccpUonally low 
owing to tho favourable n.atnre of tho site. In the .Inipur 
State 3,000 cubic feet stored foronernpeo is considert-d very 
good. Allowing Rs. 2 per acre ns rratcr-rate on tho I halta 
and Es. 8 on tho jagir land, and dedneling 8 aiimas an acre 
for maintenance to boon tho safe side, the anticipated relurus 
would he nbont Rs, 5,800, which would give a percchlage of 
about 8'5 on tho outlay. If tho res ervnir filled nt 15 feet 
contour, tho area would he 3J square miles, about 2,l$t acres 
of land would be submerged, of wbicli 7S0 are good cull ivated 
land and 1,020 waste, as well ns IS well*. R.s. S.OOl b.avc 
boon included in tbe estimate as compensation for the wells. 
As regards the submerged land, it is luqml Bml the benefit 
derived by dopcsil of silt coming down in floods would 
improve flic present waste rc/i-corercd hnd and pstffy, if 
not altogether, compensate for the good land subu-.f fgro. 
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iind Ibcro would also bo cultivation in tho margin and bed 
of Ibo reservoir as the water recedes. Espcrionce alone 
would prove wbal the actual loss or benefil would be. As 
the site is in the lauds of a jagir tho project has not ye; 
been talfcn up. 

47. JDanas Irrigation Project, — Tho proposal was 
to put a masonry weir across the river Banas where it 
enters the Jaipur State ; by which the water, which flows 
for some months after the floods, would bo diverted (o a 
caunl, which Would be taken off on tho right or south bank 
for irrigation 5 and also by means of this canal, in years of 
scanty rainfall, to ensure all tho village tanks within its 
influence being filled, ensuring the district from a water 
famine. There is no snitable place in the Jaipur State whore 
a storage reservoir on this large river can bo made, nor is it 
' possible to take a canal off from this W’cir on the left hank, 
owing to tho Toda range of hills (at tho north end of which 
is situated tho vill-igo of Toda Rai Singh), the ground 
there being about 76 feet above tho level of the weir. The 
width of tho bed at the proposed site of the weir is 
1,830 foot. Tho banks are well defined, about 33 feet 
high. Rock is visible for about 1,100 feet across the 
bed. This site is situated just within British territory. 
Tho drainage area above this point is about 8,190 squaro 
miles ; the slope of tho bed is 1‘76 feet per mile. Tho weir 
proposed would be masonry, 2,000 feet long, 16 feet high. 
'J'o prevent tho river iu flood from spreading or outflanking 
tho weir, it would bo necessary to make earthen hunds 
on tho south side, 6,600 feet long, and on the north side 
16,600 fcot long, each 20 feet high at the deepest places. 
Tho estimated cost would ho about 10 laklis of rupees. Tho 
objections to tho project are that little or no water would 
be stoted ; no water would bo available for irrigation until 
mile 13, and at milo 20} the canal would enter the Bondi 
State. In the first 6 miles tho greatest depth of cutting 
would bo 65 feet, and it is imposaiblo tu avoid this ; and 
altliougli, if tlio work was successfully carried out, tlie States 
of Bondi and Tonk would no donbt bo gieally beneiitod, 
yet the heaviest expense would be incurred by the Jaipur 
Slate, which could only make use of the water for a very 
small area. It is possible somo arrangement might bo 
made by which all tho States that benefited would con- 
tribute caoli a sharo of tho cost, and returns might bo 
adjusted pro rata according to tlio share each oontrlbntcd. 
But tlioro aro political diflicultios which would have to bo 
carefully arranged before this could bo done, and control 
would have to bo maintained afterwards. In the menu- 
lime it should ho noted that this project has boon taken up 
only from a Jaipur State poiut of view. It is quite possible 
that there may ho some sites on tho river Banas higher up, 
wlioro water could bo stored or led off to somo largo storage 
basins, which would ho far bettor projects to lake up. It 
scoiiiB sad to think that such volumes of water ns this largo 
river brings down in Hood should annually ail go to waste. 
A printed copy of the report on this project is in tho office 
of the Public Works Department, Jaipur State. 

4d. Jai 5'nmanrf.— Another project which has been 
surveyed and estimated is for bunding up the river Kantli 
' whore it issues through tho gorge in tho hills at Jodhpur 
Soiiari, about GO miles north of Jaipur. The dam to bo 
of carlli with a nuiBonry core wall, length at the top 1,017 
feel, greatest height 80 feet, inner slope 6 to 1, outer 
slope 2 to 1. Iloighl above higli water level 16 foot, great- 
est depth of water 05 feel. Tlie contents at this level 
would be 8,010 luilliim cublo feet. It is no', probable so 
mucli water will be received, os tho c.alchinent, which is 
nboul 400 squire miles, is sandy, ctill it is well to bo pro- 
p.ircd for ex, jplional years, and for silling up of tlie bed 
in till' course of liino. 'I'lio nrea at tiiis lovcl would be 
nbout 16 square miles. Tlio estimated cost, if made m 
above, ii Its. 8,C5,S1G. The probable rcluiiis, after de- 
ducting f.T loss nnd evaporation and inaintoimncc, are 
reliinaU-d at ahnut Us, 48,000, which would give a percent- 
ngc of G'C on tho outlay. In tho area which would be 
submerged arc situated the land* of some Bboomi.iB, who 
fboweil such opposition and nuwillingucss to the project 
liiat it was imporsihle to make detailed fiirvcys to estimate 
the prot.ablc niinunl of coaipcns-ilion which would be due 
to them. Bupre.s GOjOHl .bnve' been included in the 
cstimnte, however, a» approximate. Ko norount has been 
t.aben of the return whica may bo re.ilised from cultivaiion 
of ttie bed or rnsigin of the resetveir as the water rcci'dc*. 
The river IC.autli is stated originally to h.avc cxiH'nd--d 
its.dl in liie sandy tracts of tlo’ J.iipur S'..atc in n noilh- 
western dire.'tion until an unusu.ally heavy f.od.sorac 
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years _ogo, caused it to niter its direction to tho north, nnd Coton 
now it enters tho Bikaner State, and soon disapjicars in S. S. J, 
the heavy sand tliere. Owing to this fact and to tlio __ 
opposition of tho Bhoomias alluded to .above, and also to 
the fact that nearly all tlio land which would lie irrigated 
is held by jagirdars, no action lias been taken beyond 
printing a report on tbo project, which is on record in* tlio 
offico of the Fublic Works Department of tho Jaipur Stale. 

A diversion cut was made from this river near Bagar 
Salampnr in 1900 as a famine relief work and afforded 
relief to many. There has not been suflicient rain to test 
the results ; bnt if water can ho diverted, as proposed, it will 
greatly benefit the country adjacent. 

49. Other tcorhs, — Tiiero aro other works which can 
be taken in hand ns soon as circnmstances permit. The 
works whicli have been already done, nnd the other pro- 
jects to which allusion has been made, are safficient to 
show what has been attempted, nnd tho constant efforts 
which have been made during tlio past 84 years to store 
water nnd provide for irrigation in tho Jaipur State. 


APPENDIX I. 


Statement shotoing areas irrigated, in acres each gear 
since 1S75 to 1900. 



Areas 


Areas 


Areas 

Year, 

irrigrated 

Year. 

irrigated 

Tear. 

irrigated 


in acres. 


in acres. 


in acres. 

1876-76 

1,797 

1883 

9 moiitbs 

s 

CO 

1892 

2t,805 

1876-77 

3,278 

1884 

16,796 

1893 

35.119 

1877-78 

6.966 

1886 

31,030 

1894 

34,600 

1878-79 

4,706 

1886 

28,429 

1895 

3.1,769 

187t)-80 

12,016 

1837 

22,973 

1896 

41,334 

1880-81 

16 395 

1838 

40,179 

1897 

27.962 

1881-82 

14,632 

1889 

37,239 

1898 

40.784 

1882-83 

23,115 

1890 

42,334 

1899 

33,258 


1891 

32,433 

1990 

21,790 


Under the “ Chakbandi " system tho averago of tbo past 
five years' aolnal rovonuo derived from caoh vilingo is taken 
and is jot out for fifteen ycara, each village to tho oocn- 
panls, jointly or separately as they prefer, on an annual 
rental based on tho 'averago. If the cnltivators dcclino 
to take upon themselves the responsibility, tho village is 
Bometiraos let out to a third person. Under this system 
cash rents are taken on tho measured patCis or holdings 
irrespootivo of tho crops sowu. 

Two diJTorcnt methods of nssessmont prevail in villages 
which have not been brought under tho “ Chakbandi ” 
system — 

1st, Balai or division of the produce; 

2nd, DheJ or money rates petbigha. 

1. Tlio Uatai method of assessment is nlm0.1t always 
adopted in regard to Ibod-grains [rabi nnd kharif), such 
ns wheat, barley, gram, bajra, jowar, til, moong, urd, cliula, 
mote, etc. 

2. Bhcj or cash rents on measured laud. 

These rates arc generally applied to valuable rrops other 
than food-grains, nnd vary with the kind of crop sown, 
the c-osto nnd occupation of Uio cultivator, iis well «s with 
tho naturo of tho soil. 

Cotton, sugarcane, nnd mnklia are the cliief kharif, nnd 
opium, tobacco niid jocro, tho chief rabi crojis for which 
Bhej or money rates are taken. Tlie rates vary from Ri. 7 
to 1 rupee par higha. 

The cultivator is someliines allowed to rcUin tho Slate 
share by p.aying the raonoy vaino at tbo m.irlcet rate. In 
wire tbo market rnlo is not fni'our.able, tlio Raj share of 
Uic produce is t.akcu to nnd deposited in llio Slate gra- 
naries. 

Tlio .share of the produce taken by tlio State varioi 
evorywherc in .accordance with the caste, ntid rumotimo* 
with the occupation of tbo cnltirator. 

Tbo Mgricnlturist by caile nnd profe .sion 1.05 to give the 
State one-halt tho prodneo of his field*. Tni* is the 
majinun rate. 

iliahmins, Rajp-ate, Jat«, Giijxrs, and Mali? liarr to p»y 

less. 
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Colonel Tlio villngo pMcl, p;\l\vavi, oTinudhvl, and kanungo 
N. S, Jitcol. llioncli tlioy may bo agrioaiturists by casto, have to . pay 
— Buiallor flliarcs. Tlio roraission in tlioir capo is dimply owing 
to tlio assistance they always give to tlio talisil oHioers in 
'' tlioir work. 

Tlio Rraliniin and tlio Rajput are allowod to coltivato 
land on tlio most favournblo terms. Tlioy pay only tlio 
one-fifth sliaro o£ the produce, and this is tho tntnimum 
into. 

With Tcgiird to tho Jot, Gnjar, or Mali cultivator, tho 
conditions arc not so favourable as that of tho Bratimiiis 
and tho Rajputs. There is, howovor, a wise veatriotion in 
rogard to tho ‘‘ favoured castes ’’ ns they arc called. They 
aro roijuircd to cultivalo land oithor themselves or by 
employing paid servants. They have also to bring their 
own ploughs and bullocks to tho field. In ease they let 
out their Iwildings to the ordinary agriculturist tho maxi- 
mum share is demanded and taken from thorn. 


In reply to tho President, tho witness said — 

1. Tho work of construction on the irrigation hanks in 
tlio .laipur State is done at tho rates ordinarily current in the 
State. There is no forced labour or pressure of any kind 
work is done gcnemlly through work agents, who aro 
supplied with all tools c.vcopl perishable articles, siioh os 
baskets, string, etc., and aro paid a coniinission or percent- 
age on tho work done, tho ralos payable to labourors in 
every case being fixed by tho engineers, according to tho 
nalnro of the soil and local ciroiimstanccs. In some places 
work has to bo done by daily labour. 

2. Small tanks are of no uso as a protection against 
faniino. They give employment and store a little water in 
ordinary years and inuy assist wells in dry years. There 
is, however, no iniiiimum ns to the size of the tank which 
it is worth the State’s while to consider. It is advmblo to 
stop every drop of water, where it is possible to do so, and 
it can be done at a reasonable cost. 

2. It may bo possible to store water in many places along 
the line of a river or a canal, by making cuts to natural 
depressions or to village tanks and so ensure a supply of 
water every year. 

4. The canals from the Kalegh Sagnr and from the 
Chaparwiira Sagiir are instances which show how the irri- 
gation canals may bo sometimes nsoful ns tho means of 
conveying surface drainage in tho rains to village tanks 
beyond. Tho Kalegh Sagnr Canol is taken off the right 
bank of the river Bandcc, whore a masonry weir 16 feet 
hi<’li has been bnilt to raise tho water to tho canal.- The 
reservoir (.Kalrgh Sagnr) is 7 miles higher np tho river. 
Until the canal reaches the watershed, it has higher ground 
on its right and it crosses several small nnllnbs. Every 
one of these has been huuded up by tho canal crossing it. 
Tho canal has a hank on tho left side only j tho right side 
is loft open, so that all snrfnco water from tho higher 
ground in the rains, after filling up the nullahs to the level 
of tho canal hod, passes oil by the oaiinl to fill village tanks, 
instead of going to waste os it did furuiorly. Another 
advantage is that in process of time, tlieso nullahs silt up 
and the ground can then be ouUivaled. Bunding up these 
nullahs causes percolation into the suiroundiiig soil and so 
benefits any wells near. Previonsly these wells would 
porbaps have been drained by these uuUabs in the course «f 
lime. Similarly, with the Chaparwara Sagur Canal, it 
follows the general contour of tho ground and has a largo 
area, several square miles of country, above it, the surface 
drainage of which mostly passed off formerly to waste. _ The 
irrigation canal intercepts all this and leads it to village 
tanks, sluices being placed at inteiwals to allow it to pass 
oB where required to banks. After tho rains both canals 
are used for irrigation to lead the water from the storage 
reservoirs to which they belong to tho fields, so that they 
perform a double purpose. 

6. As regards silt, it is advisable to make the tanks so 
high, if it can he dono at a reasonable cost, that one can 
afford to ignore the existence of silt. Eventually a flat 
alluvial plain might be formed which would bo profitable to 
cultivate. Silt may be diminished by checking tho velocity 
up above by constructing dams to control the water and 
letting it ont gradually as required. The construoted 
at Gerowli called “ Madho Sagnr ” (described iir paragraph 
30, page 10 of my printed memorandum) is an instance. 

6. The Banas project (printed memorandum on this shown 
and submitted to the President) wonld not pay as regards 
Jaipur alone. It would chiefly benefit the Tonk State. The 
discharge' of the Banas in flood is about 700,000 cubic feet 


n second. In November 1883 only 149 onsecs at the site of ' 
proposed weir. 

December 1883 . . 103 

January 1884 . , 74 

Pebruary „ . ... 38 

March „ . . 9 

April „ . , Dry. 

A slorngo reservoir would bo necessary to make the project 
complete. (See paragraph 47, page 1C of my printed memo- 
randum). No use is now made of tho Banas river for irri- 
gation piiriiosos, mid it is not known ns yet wbetl.cr it 
IS possible. I have bad nothing to do with tho rircr 
CimmbnJ. 

7. As an instance of tapping a river weir lias been made 
on the river Mnslii, which rises in the Kiihengarli State, at 
a place near Ktagoi where the river enters the Jaipur Stale. 
(Sco paragraph 43, page 13 of my printed memorandum.) 

A c.aiial 30 feel wide Ims been made on both banks to lead 
the flood water.s to storngo rcsorvoire : one 23 miles, tho 
other 12 miles in length j the latter is not qnito finished. 
Has known of no works made by Ike co-operation ot Native ' 
Stales. 

8. Tho value of water is shoivn by tho readiness of one 
State to coiDpliiin of nuothor, interfering in any way with 
its water. 

9. The prevailing dcptli of welts is 25 to 40 feet generally 
in tho Jaipur State; towards tho Btokaiier border tho spring 
level is down to 200 feet or more. Owing to the scarcity of 
rain of late years the level of the water in the wells in the 
town of Jaipur has fallen nbont 12 feet below wLat it was 
formerly. The recent famine has given a stimnlns to 
wells. 

10. The Slate make advances and some wells have been ' 
recently made; in some oases by the Publio Works Depart, 
ment. Rs. 2,00,976 were advanced by the Dnrbar during 
tlio past year as takavi, free of interest. 

11. Would make dams as high as circumstances permit; 
often it is better to do this than to spend money in cnttiiig 
down rook to form an escape ; so as to impound aid the 
water it is possible to seonro in a year of heavy rainfall, if 
it could be done at a reasonable cost. I would not try to 
retain water for two years, os so much is lost by leakage 
and evaporation ; and then if a year qf good rainfall ooenrs 
tho second year, water misrht escape which would otherwise 
have been impounded. We sbonld lose tbk, as well as the 
benefit which would have been gained by using the water 
which had boon left in tho ivserpoir, 

12. To Mr, Higham . — Speaking from memory, the 
olicct of tanks on wolia extends from ^ to 1 mile or more ; 
the Water in a canal also affected wells 500 yards distant on 
either side, but this depends much on the nature of the 
subsoil. 

13. When a tank is made by putting a bund across a 
nnllab, thcro is fometimes a good deal of leakage down the 
bed of the nullah ; this may often be utilised bwow by lift, 
or a small subsidiary weir may be made below whioh would 
catch all leakage and enable it to be used by flow or lift. ■ 

14. The average total area whioh has hitherto been irri- 
gated by tanks is between 30 to 40 thousand acres. As, 
however, wo have lately had years of scanty rainfall and 
some of the barge works which have recently been made 
have not yet had a fair chance, it is hoped this area will be 
much increased. The Eamgarli reservoir alone sh mld add 

10.000 acres. 

15. Q. In paragraph 8 you say if all the tanks fiUed 
they should do 132,00C acres. Do yon want a storage 
capacity of 4 or 6 times 120,000 ou'bic feet to irrigate an 
acre P — Yes j if yon are depending on surface rainfall alone 
— by this I mean that, owing to the precarious nature of 
the rainfall, one’s expeotations are often not realized. It 
is very necessary to supplement the supply by tapping 
nnllahs or rivers or by extensive cuts to increase drainage 
area wherever possible. 

16. The duty must bo calculated on tbe actual storage, 
not. on tho storage capacity. 

17. Q. Sometimes a lank fills more than once or over- 
flows P When a tank does fill do yon got one acre for 

120.000 oubio feet P — We ought to do so. I Lave not been 
able to check'this sufficiently yet, but it is a very important 
point and one to whioh attention is directed. Every large 
tank is being contoured and tbe capacity at every foot in 
lieigbt is being registered, so that evcry_ year wo shall be 
able to tell tbe area whioh ought to be iriugated and so check 




, Colonel— 
S. S- Jacob. 


Mr. J. A. 
Deccninb. 




U^DIAK IBBI6ATI0N COJIMISSioN : 


(d) That no attempt has been made as jet to mahe nse 

of soma of tha largest rivers in Rajpntana. 
Every year these carry away an immense quan- 
tity of water, which is an annual loss to the 
country, 

(e) The absence of all data as to whether it is possible 

to make nse of the water. 

(2) Hitherto all the efforts in the way of irrigation in 
Kajpntana have been confined to individnal States, and 
have often been taken up or carried out only beoanse of the 
personal interest taken in the snbiect by the Engineer offi- 
cer of the State. 

(3) No attempt lias been made to look at Rajputana as 
a whole from an Imperial standpoint and all the States of 
Rajputana as members of one large family, whose interests 
might bo combined. 

(4) What has probably hindered any cousideration of 
this sort is perhaps — 

(а) The diffionlties which bristle round any question in 

which two or more States wonld be concerned. 

(б) The waul of funds, as most of the States have no 

money to spaio. 

(c) The absonoB of data which wonld enable any project 
to be bronght forward. 

(6) The parainouut power by its advice or influence can 
alone remove the ditfioulties and pet baps provide some 
means to carry out a largo work if it is found possible to 
bring forward any project. 

(6) It may not bo possible, after all, to find any suitable 
project ! bnt until the country is properly investigated, it is 
not possible to tell. 

If it is found to be impossible from an engineering point 
of view, it is of no use to take any furtiier aotion. 

(7) If, on the other hand, some good projects arc found 
pvaoiioable, it will then bo time enough to tackle tbe diffi- 
oultiea which may surround it from a political or fiuanciiJ 
point of view. 

(8) The first step is to got all the information possible, 
and I do not think any other considerations.shuuld prevent 
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luis oeing oDtamea and obtuiueu wiiui,... 
if possible, this annual loss of water. 

' commit any State to any echomo or ei- 

pendituro. It inight be esulained to all that the only obieot 
m view IB thp own welfare, the benefit tu the States 
tbemselves, liero ought, then, to he no difficulty in seour- 
ing tbeir co-operation in this preliminary stop at all 
events. • 


. suggestion meets approval, the next questiun 

IS how It IS to be carried out P It is not advisable to pul an 
■angtaeer officer on high pay (o take up each river or separate 
Eoheme, regardless of the heavy item of establishment 
charges. 

A man should he appointed whoso heart is in thowork; 
a good European officer with perhaps one or two n.itivo 
aBsistants. He ought to ho able then to supervise tho work 
of a doion native surveyors. 

He should make a personal reconnaissanco of every largo 
river, taking ono or_ more snrroyors with him, finding oat 
from local information and in.spection what appears possible, 
giving instructions in writing on tbe spot to bis snrroyors 
and, in case of any surveys being made, arranging for per- 
manent bench marks. 

In this way in a few months a great deal of information 
and data would bo acquired. 

. This should be compiled, printed if pos.siblo, and pat on 
record iu a systematic way, so as to be available at any time 
hereafter. 

A great deal of money, time, and kbonr has often been 
wasted from want of this being done. 

(11) Under the circumstances, considering how much good 
might possibly nccruo to the Empire as well .as to the Native 
States, I think it would bo a wise policy if tbo Imperial 
Government boro all tlio initial cost of these invesligatiwis. 
If carried out economically, ns suggested above, the wlrolo 
cost would not bo a largo item. 

(12) If any eonemo is ovoutually c,atried out, tbo initial 
expenses incurred by tho. Imperial Governmont might bo 
then recovered or ben first charge on the revenue derived. 


.Mb. J. a. Devehibh, State Engineer, Bhartpur. 

(Jaipur, 18th November 1001.) 

Nolo bg toUness on the use in Bhartpur of shallow reservoirs for temporary storage of flood water. 


In flat country where sites for deep reservoirs aie not 
obtainable, water may bo stored temporarily for irrigation 
by the nso of shallow basins formed by low banks built 
across wide drainage depressions. Tbo drainage of theso 
depressiouB and floods diverted from other catchmvut areas, 
disohargo into tho basins (locally termed “ bunds ") andaro 
impJiinded in them to the full capacity of each, the sorplus 
quantity received being allowed to escape by sluices or by 
byooashca into subsidiary basins ; or, if these latter nro not 
available, the escaped water can bo diverted to saturate the 
neighbouring land where required. 

2. In ft typical case supposing that tho longitudinal slope 
of tho bed of a drainage depression averages 8 feet in a mile 
and that tho width of it airo.ss is 1 mile, a bank 1 mile 
long, stretching across tbo dip and suffioiontiy high to 
retain an eight feet depth of water, is capable of submerging 
about half a square mile of country in front of it, and tbo 
basin, if it can bo filled, is capable of retaining about 
100 million ciibio feet of water, more or Irss, according to 
its contour. Witb a rainfall of SO inobes between 6 nnd 
10 square miles of catobment area would bo required to 
shod enough water to fill it. Sueh a basin is by no means 
adapted .to the prolonged stor.tgo of water, but under 
favourable oouditions of climate and soil it may be of great 
benefit to agrioulturo when used for tho temporary storage 
and distributioa of floods. Tho loss of depth of retained 
water due to evaporation and percolation and absorption m 
the basin is not leas than 8 feet per annum ; and it is 
economical to empty the basin ns soon as po.esiblo by moans 
(if sluices in order to flood land in rear. If fiio floods have 
been late and if tho supply is ample, tho basins may bo nc.rrly 
foil at tho end of tho rainy season when the time comes to 
prepare the ground for the winter crop ; if there Iwro been 
no late floods, the basin may be nearly empty at that time. 
As soon as tho ground surface of tho bed becomes dry, cither 
by natural exfiuustion of the reservoir or by tbo emptying 
of its contents through sluice openings,^ tbo land that has 
been submerged in front of tbe bank will bo found to bo 
tborongbly saturaled, Boltenod, nnd. fcililizcdj so that it 


is at once ready for tbo plongb, Tho limQ_ that has boon 
flooded in rear of tho bank by means of sluices and distri- 
butary channels will also ho softonod for the plough nnd 
saloratcd suflicicntly for tho sowing of the rabi. It i.s 
important to note that tho land in the bed of the tank or 
basin is by far more valuable than that in fear, becan.-c 
not only has the subsoil of the former boon saluraleil, lo 
which tho rools of tho crop penetrate, butnlson layer of 
fine silt has been deposited on the surface j whorea-s the 
irrigation in rear docs not satar.ilo tiic subsoil or deposit 
much silt. 

S. The crop sown in tbo bed of tho tank is independent of 
Bubsoquont watering in order to reach maturity. Moderate 
rain, iudcod, assists the growth and iiicreasca tiio yield, 
and in years when the winter rains fail Iho growing crpii 
is in some places watered from wolls. Without sueli aid, 
bowovor, it will remain healthy, deriving its nourishment 
from tbe moisture retained in tbo Bubsoil. The crop sown 
in the rear of tbo bank depends partly on a subsequent 
refreshment by winter rain or from wells, failing such (tB.si?t-, 
anco its yield is email. 

4. Tlio system of shallow rosoivoits hero described i" 
snitahlo not only for the impounding of small local eatch- 
mcufs, but also for tbo distribolion of _ floods from large 
streams whioti may bo diverted or led into tho ba'ins by 
means of feeder cliatiuols. If the latter source of sopidy b" 
available, sluico.r arc used to carry off tlieoicefS supply abo ve 
iho capaoity of the reservoir, distributary channels froni tli« 
sluices discharging into other basins or saturating the tiela* 
in rear. Under suitable conditions the main advantages oJ 
this system of shallow basins compared with deep storspo 
reservoirs are— 

(1) They are far more remunerative. The cost of 
couslrttcUon is very much Ic-s. Ikr m"’ rf‘'‘ 
Bares of water earthen banks of .slight 
nro .suflioiciit, Tim u.so of luafonry wnric* 
reduced to a minimum. The work » v*’*y 
design riid construct. 


SRr.KOTED KVIDETTOE. 


(2) DfnTnip with low pvcfanron llic risk of flnmnRo ia 
iiuioh loss mul (Ininnpo is i-osih- roi'oirnlilo if it 
■ ocoiiia. 

A tnucli prrotor nroa of crop i« olilainoil in propor- 
tion to tko snpply of wntor owinp to tlio com- 
povnlivcly wide wntor-sprcod, in proportion to 
the onWo capacity. 

(.1) TlicVii of Ike tnnk i* fnliy ntilir.cd for ncricultnro 
nnd I'ccoincs n mnek valnrtl nsset of tkc vilinpc, 
in»li'nd of ro!npon?ation keing paid for tkc loss 
of Ike land to the villagers. 


&0S 

(f>) So muck water la not cxlinoBlod 'ntiprodnelivolyhy ' 
evaporation and nkaorptinn dnring prolonged 
stonige as in deep reservoirs. 

(fi) Tkc larger part of Ike crop is inoio valuaklo owing 
to tko folly cultivnled 1 ) 0(1 kolng fertilized ky 
silt, wkercaa in deep resoivoirs bed cultivation 
is nsnally discoiimged and tko silt deposit is 
consequently wasted. Crops irrigated by ducts 
during prowtk do not attain tko yield of tko 
bed crops. Even in years when tko Led is not 
flooded it is cultivated, tho cnrloknicnt of tko 
soil being permanent. 


1. Q. {The Prc,ri(?riif.)— Yon are State Engineer, llknrt- 
pnrP — Yes. 

2. (J. Yours is not a State in nkick tkero are many 
slorngi' t.anis. I understand Ikal tkero ‘is only on o such 
tank ?— Yes, we kave only one largo storago lank. (In 
speaking of ‘'storage tanks" ike witness meant tanks 
adapted for proknged storage, or slornKe after tlm sowing 
of the winter crop). Some of tkc llkaitpnr hunds or tanks 
kave skallcw basins of large capacity, bui tko water is either 
evkansted naturally or lct out purposely Mote tkc cud of 
Oetolvr. Tkc storage is thus only temporary. 

3. Q. The configuration of tko country prevents storage P 
—Yes, tkere is no need for it. Wo knee got irrigation 
facilities witkoul storage. 

4. Q. Wkal are tko irrigated and the cullivnkle arena 
of tko Stale P— Tkero were S2,000 acres iirlpaic.l last year 
from bvitdf or ckanuels out of 707.000 acres < f cultivated 
land in the State. 130,000 ncros are nB<csfcd as irrigated 
ky wells. 

C Q. prr. lllctton.y-'Xho selllcmenl repot t says 
lOCioCO acres irrigated ky wells F— Probably this means irri- 
gated in one year. 

C. Q. {The J’rciWcnf.)— Were yon in BkarlpUr during 
tko famine ?— Yes. during tko last two famines. 

7. Q. Wkal did irrigation do for you Ikon ?— It gave na 
a very fair nrea of irrigated crop. In 1830 wo irrigated 
nearlv 20,000 ncres with the llupare! water instead of the 
nsuni 30,000 acres and 53.000 acres in the whole Stale. The 
wells ccncrally were not cxknusled. 

8. Q Hi, w long do the cuts from tkc E.ang.anga nmP- 
GcVcrjllv for 2, 3, or 4 dais at a lime at Inni: ns tlie floods 
last, which fluctuate with tiic minfnll. In a good year with 
recurring floods tkc cuts may run for a mnutit continuously. 

9 O, Tour tanks are now dry ?— Y> s. Tlic water is used 
mai’nlv for ilic sowing of the rat,!. There is some irrigatiim 
- bclow'tkc lundt in addition to tko land lalnratcd in_ tiont. 
TliC amount Tcmaining sloreil after llic raid rowing is very 
small Tlie gie.at thing is ti) siitnratc the sidl for tlto rotr, 
which' is afterwards kclprd by tkc winter rains, Itain is not 
essential to Ike maturing of tlic crop. 4Ykerc tlicre arc 
wells tkc crop may 1)0 nddilionnlly assisted. TIic principal 
fcalurc of our irrigation is tV.at tko land is flat ; Iko fall 
being not more than 5 feet in a mile, so a very low land 
floods a largo area. 

10. Q. Have you any black cotton toil P— No. 

11. Q. What height are your hands ? — Akniil 12 feet. 
They am long and low following a contour. They iirc old 
works. Tlicy arc supplied with sluices. 

1*2. Q. Who maintains tlicm ?— They are repaired ky tko 

Stnt*. . 

13. Q< There IB no foi'ccc? — ^e,o. 

M. Q. Could 3 -our rivers bo bunded with advantage and 
iised asresen-oirsP— Ko; tkero is no suitable silo. We can 
irrigate witliout tliis. 

15. Q. (ATr. IbbcUon ). — Yon say tlmt_ tliere is no need 
for storing water becauso yon can irrigate witknnt it. 
Supposing you did store wntcr, wonld you notget a ranch 
larger area P — bo; it would not suit us atoll. Tko most 
valuable land is okovo tlic bunds. Tkc greater part of tko 
water received is stored temporarily. For instance, ono 
tank, tko Bareta, is filled annually witli 1,200 million onbio 
feet,’ tlie maximum deptli koiiig 8_foit, and tko frontal 
water spread 14 square miles. By retaining tko water in stoto 
after October tho State would lose all Hie submerged land 
and would lose, moreover, tko irrigation of a part of flic 
large area in rear now flooded by the slnieos before tho rabi 


sowing, kecanso gradual irrigation from store dnring tko 
growth of tko crop wonld not cover nearly so largo an area 
ns a rnpid flooding, Tko full c.apacity of tko latter is 1,500 
.million cnbio feet ami 250 million enkio feet nru below tko 
lowest slnicn level. 

1C. Q. Is there nny lOom for small works made by tko 
people thrmselvesP— Tko pcipic have not Ike enterprise 
for it. 

17. Q.. Von don’t Iklnk they conld begot to do it P— No. 
They are accustomed to tko Blato doing cvcrylliing for 
them. 

18. Q. (HFr. TTiy/ium.)— Tkc bunds really form distri- 
buting basins, not storage tanks P - Yes. 

19. Q. Yon stale that by the Sikri Blind yon catch tko 
wl ole siipplv nrd rcdistriliute it ; wkal is tko effect on tlio 
nala kelon f — '1 kero ia rcry little trace of a nala, 

20. fj. Don’t yon ever got a big flood you cannot dis- 
pose of P — No. U'c knvu only onco Imd ono really largo 
flood in my lime and oiir sluices wore sufllciont to prevent a 
lirrack. Kscais il water flows over tl-o fields and is caught 
ky subsidiniy bunds, 

21. Q. When yon speak of Ike capital co.st of your works, 

1 suppose you mean the whole eiponditiire incurred, includ- 
ing nnnnnf repairs and everything excopt catckinentP — Yes. 

22. Q. How is tkcTcvonnc derived? Is it flncldating? 
Docs it depend on tkc area nclnally cronpedP— The revenuo 
from bunds is mainly included in the settlement. TIio 
nssesiment is genomlly fixed, not fluoliinling. 

23. Q. Then w lint do you credit tko works with P- -There 
arc no ncconnts to show the profits due to irrigation works. 
Bnl I can show tko nssessmenls before and these after tko 
conslrnction of tkc woiks. Tlio dilTcrcnceis mainly duo 
to Irrigation. Tko settlement ofllcer considers Hint Hio in- 
crease in tko revenue ia about 6 lakhs of rnpecs. 

24. Q. Do yon cknrgo water-rale? — Watcr-rnto is 
charged on new "works, where the land 1ms not been assessed 
ns irrigated nr wlicre tko irrigation is flnctnnlilig. Tlio 
water-rate is Its, 2-8 an acre. 

25. <2. ’I’keso figures show wlint you call capital cost has 
been at Ike r.itc of Its. 12 per nero annually irrigated. Is 
tk.st all it cp.sts yon P -That does not include tko cstaklish- 
menl for one tiling. Tko total expenditure dnring _ tho In.st 
six years on tkc works, oxclnding cstabliskmcnt, ia about 
Its. 12 an acre nnnnnlly irrigated. ’I’kis does not include 
cost of nkandoned works subsequently restored. 

20. Q. This irrigation is remarkably cko.spP — Yes, it is. 

(Witness shows statement of Bareta Bond and explains • 
that cultivation frnm ike tank kns not been fully deve- 
loped. Tkreo hundred million cukiu feet nro befon- tko 
sluico level. ’I'kcro is no kind below Chi?, and leaving this 
p.art docs nwny with need for refilling at commencement of 
next year’s flood.) 

27. Q. (Afj*. JJJefioii.)— You s.sy that tbo profit is equal 

to tkc amount of r. vcnno now got the revenue be- 

fore tko works wore made. I dnn't quite understand nlioiit 
tko works being made. I tliougkt they were all old works. 
When were tlioy restored ? — Wilkin t!ie last six years. In 
addilion totiicso old works there area nunil'Cr ofnciv works, 
principally inundation canals, to which more than a third 
of tko irrigated nrea is due. 

28. Q, You mean pnrHccIly rertuue Lefora that Tet*cini- 
tion a fiw years ago?— Ye.’;. 

(Witness informed iL? Cvmmir’iori that, with ref'rpncf w 
tkc Buparel sekemf, wi-e ■srzhl Le t;o okjccliou t;> J.lwi 
using the whole c'ld witicT supply ;,e prop',->"£ V f' 

3Iec Donald.) 


.'1 in IIOIIAJIMOD Hoesnirr, Deputy Ccne-vr.ri}u..-t;-ur. 
[Jaipur, ISth Natemler taOl j 
In reply to Mr. Ihbetson, witness said— I have been 14.5/132 jcrcs are £'ss"*r--d ts irrigat 
employed in Ike Bbnrtpnr State dnring tho past seven years, ra?eit»*t>y:idV.E altdry Ircds wkic 

S. E. B. 




Mr. J. 'Jt. 
Devcnisfi. 
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INDIAN IBBTQATION COMMISSION: 


Mir Mohant' lias imposed a charge of Ee. 1 per higJta within and 8 annas 
mud Sossein, per outside the bundt for all new land iirigated. On 

the Bareta Bund the charges are according to the crop, viz., 

sugarcane, Es. 2-8-0 ; mahka and rice, cotton, and zira, 
Es. 2 ; iuar, Ee. 1 ; oi'ium, Rs. 2-8-0 ; wheat and harley, 
Rb. 2 ; hejjiar, Es.' 1-8-0 ; and gram, Ee. 1 per bigha. A 
Mgha is of an acre. I have not calculated the profits on 
the'Bareta Bund, hut I think that the whole cost will he re- 
covered in 16 years. There is no doubt about the profit from 
irrigation' works. They have raised the land revenue of the 
State during the past six years by 2J lakhs, besides giving 
Es. 40,000 in annual water-r.ate. It is calculated for one 
year, but will vary from year to year according to the area 
irrigated. In shallow wells the water is sweet ; deeper 
down it becomes bitter. Eachcha wells are therefore pre- 
ferred to masonry wells. Eupees 98,047 were given os takavi 
in the 8 years before the settlement of the land revenue ; and 
in the two years succeeding the settlement, about one lakh. 
If a well is made even ayear before the settlement, the land 
is assessed wet ; but the fact that a well is new is considered 
in distributing the amount of the settlement {tafriq). If a 


well fnlls down altogether, the .isses.sment is taken off in a 
new tafriq made every five years owing to the change in 
irrigated condition of land. Sometimes the zamindars stop 
the working of their wells ..just before the settlement, bat 
the area has been assessed as cTialii during the settlement. , 

2. Previously takavi was given' through the lambardars. 
Now it is given direct to the cultivator. Takavi is taken 
readily in Bhartpur. Recovery is postponed for two years 
and is then made in three years ; no interest is charged. • 

3. The ryasat year begins in September ; fnrnrerly it was 
in April. The water of the wells is brackish ; but when 
the' floods come the spring level rises and the rali is sown, 
germinates, and is ready for irrigatit n from the brackish 
wells. The floods do not sweeten the wells much ; the 
bitter water of the wells causes reh which is washed away 
by the floods. There are in all 11,494 masonry wells in the 
State ; of these Q,823 yield sweet water. There are besides 
6,665 kachcha wells, of which about 2,000 are not worked. 
There are plenty of places for new wells, but the people are 
afraid of the hitter water. 


Eai Bahadub Shvam Sdndbe Lai, Dewan of Kishengarh. 
{Jaipur, 19th November 1901.) 


Sal Baba- "Witness put in the following documents : — 
dur Shgam 
Sunder Bal, 

Kibhengaeh State. 

General Report, 

The Kishengarh territory consists of a narrow atrip of 
land 82 miles long extending from the southern banks of 
- .the Sambhar Lake in the north to the Khari river within a 
few miles of Deoli in the south. The breadth of the Slate 
from west to east varies from 20 miles in the central por- 
tion to from 7 to 10 miles at its ends. 

Tlie territory is situated between north latitude 26° 17' 
and 26° 69' and E. long. 74° 43' and 76° 13'. 

The northern porliou is partially sandy owing to the 
drifts of sand from the adjoining Marwar district in_ the 
west. The central portion has poor soil overlying stratified 
rocks in the north and gneiss in the southern half. 

The southern portion has good rich soil which partakes 
of the nature of the Havowti soil overlying gneiss. 

The State is crossed by rivers which enter it from the 
west side and generally take un easterly course inoliuing a 
little to the north (and falling into the Sambhar Lake) in 
the northern part (Rupnagar district) and to the sonth in 
the central and southern portions eventually falling into 
the tributaries of the Banns. 

The Stale is hounded on ll.e north by the Sambhar Lake, 
on the west by the Jodhpur State and Ajmer, and on the 
south by Shabpnra (Udaipur) and on the east by Jaipur 
and Ajmer. 

The rivers don’t run ail the year round. In fact, they 
are mere nullahs that are for a few hours in flood whenever 
there is a good shower of rain, and flow off and on during 
the monsoon season. 

(а) Tho total ares of the State is 8o8 square miles. 

(б) Tho population of the State according to the census 

of 1891 was 125,000 persons, and according 
to the last census it was only 91,000. It may, 
however, now be safely taken at 116,000 per- 
sons owing to the letum home of tho emi- 
grants. 

(c) The total number of villages in the State is 231, of 
which 66 are kltalsa or crown land and 166 
are alienated or jagir. 

(cf) The average land revenue of tho State is 
Es. 2,05,000. 

In ordinary years it is Es. 2,76,000. 

In famine year 1899-1900 it was Es. 68,000 
only. 

' (e) Tho average area cultivated^ irrigated both in 
kbarif and rahi by existing tanka is 42,000 
bighas, by the bigger tank 12,000 SiyAos, by 


small kacbclia tanks 54,000 iiy7ms=21,COO 
.acres — 

1 ]iath=2 ft. 


1 bigha=66 baths square, 
of an acre. 


1 bigha=f acre. 
Area irrigated by wells — 

= 65,000 bighas. 


=26,000 acres. 

Oat of the above nearly a third of (1) and of 
(2) represents cotton and other non-food grain 
crops, the rest being food-grain crops. 


{/) The average annual food-grain produce of the Slate 
is 900,000 maunds, of which about _ 8 lakh 
maunds is requited for local consumption tak- 
ing it at 7 maunds per head. 

{g) The approximate number of persons for whom 
work has to be found for relief in famine is 
10,000. The proposed works would employ 
21,000 persons daily for 3 months i of these pro- 
posed works, four aro situated within tho catch- 
ment area of the Sambhar Lake, t.e., in the 
liuj>nng.ar district. 


{b) 'i he average rainfall for the eight years preceding 
tho last famine year 
is 20 inches as given 
on the margin. 


Years. 

1691- 03 

1692- 03 
1603-91 
169JD5 
1605-9G 
160007 
1897 03 
1898-09 
1609-1000 
1000-01 


ladles. 
7'08 ■ 
S6’33 
S2'39 
21-49 
19-45 
IB-lO 
lB-40 
8-32 
4-68 
21-08 


That for tho famine 
year 1899-1900 was 
4’68 inches only. Tho 
rainfall for 1900-01 
was 21-98 inches. 


(i) 'I'he district has buffered from four severe famines 
and three years of scarcity during tlio last 32 
years. But the last eiglit years with the solitary 
exception of the year 1891 have been years of 
short rainfall and poor liarvest. 

(i) The total number of tanks is 165, of which 112 
have catchment up to 2 square miles, 37 have 
catchment of 2 to 6 square miles, 16 from 6 to 
10 square miles, aud four above 10 square miles. 

There are besides over 1,000 small kachcha (earthwork) 
bunds or storage tanka which liave eaoli a catchment of 
less than half a square mile generally owned by cultivators. 

The total catchment areas, the run-off of which is thus 
scoured for storage, is over 500 square miles. 


{1) The total number of wells, including jagir aud 
khalsa in tho State, is 10,573, of wlilch over 
two-thirds ore in constant use, while the remain- 
ing third have fnlleii into disuse principally on 
account of the failure of supply of water in Uiem 
during tho last few years of suocessivo dcficicncy- 
o£ ramfull and also to a certain extent on account 
of the -water in them being hard and surobargeu 
with Bulphalb of sodium, whicli renders the soil 
unfit for unintercepted cultivation.. 
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Tlio number o£ vrolls in each tlisltiol is ns follows 


^ District. j 

Wclh III 

tlKC. 

Wclln 
out of 
use. 

Toiftl 
numter 
of uoiifl. 

Food an.iiir; totaij rnoDuen. 

Irrigated area 
per well, 
nod avoropo 
in acres. 

Khnrif. ^ 

Ilnhi. 

\ 

Total 

mAl1IHl8. 

(1) Kishengarh . 

. 

. 


1,387 

872 

2,269 

20,000 

98,000 

118,000 

3 

(2) Rupnagar 

• 

• 


1.047 

783 

1,630 

21,000 

J 21,000 

148,000 

7 

(3) Sarwnr . 

* 

• • 


1,231 

616 

1,850 

25,000 

111,000 

136,000 

Si 

(4) Amia . 

• 

• • 


1,299 

839 

2,188 

26,000 

91,000 

117,000 

3 

(6) Bandersendri 

• 



635 

376 

i 911 

12,000 

39,000 

61,000 

31 

(6) Thikauas (bigger nobles' estates) 


1,100 

483 

1,683 

20,000 

83,000 

108,000 

4 



Total 


0,602 

3,969 

10,571 

127,000 

661,000 

678,000 

in normal 











ycarp. 


Jtai BaTici- 
dur Shy am 
Sunder Lai 


The nren irrignted from tbo wells — 

(a) in normnl yenra is 20,000 ncrcs. 

(i) in tho fnmino YC.nr is 9,000 ncrca, i.c., n third of 
the normnl nren due to fnilaro of wntcr in 
wells. 

(n) Tho northern portion, tlml is, tho Rnpnng.ir dis- 
trict which fnlls within the cntchmcnt of tho 
Samblmr Lnlte, need to hnve tho best nnd most 
plentiful supply of wnler in wells nnd conse- 
quently tho nremgc ncrc.ngo per well in tho dis- 
^.trict used to bo 12 ncres, which is double or 
triple tho nro.n per well in other parts. 

Thus it w.aa in this district, unliho nil tho rest, that 
storage t.anka wcio tho least needed on nceount of tho 
sucecssivc fniluro of mine nnd tho bunding of rivers higher 
up at different places ; the wells have boon failing thereby, 
pointing to tho bunding of rivers within local limits, ns the 
only means of restoring percolation in wells. 

In tho other portions, it will bo eeen that from time to 
time no effort has been spared in storing tho rainfall over 
tho Kishengarh tenitory, ns would nppoar from the series 
of dnms and weirs that have been conslnictod across ntmost 
every stream or nullah from placo to place in its courre. 
The total catchment area thus secured for artificial irriga- 
tion or protective purposes is two-thirds of tho total area of 
tho State nnd is made np ns follows : — 

36S Square miles for bigger irrigation 
works. 

200 Square miles for the thousand nnd odd 
smnllcr kachcha storage works. 

Total . 658 


Tlie proposed new works are now caloul.'ited to add 116 
square miles to tho catchment area nlrendy sccurod for 
irrigation (both direct nnd indirect) which would thus go to 
mnko n total of C73 sqnaro milos, against 858 square miles 
tho total area of tho State. A copy of the Kishengarh map 
showing all tho irrigation works is appended. 


General remarks. 

The proposed storage works as well ns those already in 
existence are of great uso in ordinary years ; but they fail 
in years of drought or scanty rainfall (when they would ho 
tho most needed), ns tho sources of tboir supply nro mere 
rainy season nullahs or surface drainage and not peren- 
nial streams. The bigger rivers, like the Khnri, the Banns, 
the Chainbal, would appear to bo free from this objection, 
but ns conservation ol their flood water or ordinary flow 
would entail interslnlal difliciilties and necesHitnto combined 
action bolli ns regards tho selection nnd carrying out of 
schemes nnd raising tho neccsspry capital. Tho Kisbongtirh 
Durbar would bo happy to join any such soheme. Tho 
Durbar would, for inst.ance, bo happy to join a sohomo for 
diverting a portion of tho flow of the Khnri river, by 
means of cuts which has been suggested among proposed 
works. 


1. Q. {The JPrcsidcni.) — You aro Dewan of Kishen- 
garh ? — Yes, 1 have been so for 16 years. 

2. Q. You Were a member of tho last Famine Commis- 
sion and con talk from experience of other places besides 
your own State P — Yes. 

3. Q. You say there have been bad times in your Stats 
for a number of years ? — Yes. 

4. Q. The southern part of the State is thoriohost? — 
Yes. 

6. Q. You say you have 22,000 acres irrigated from 
tanks and 26,000 from wells P — Yes. 

6. Q. There is a largo quantity of cotton grown? — Yes. 

7. _ Q. Did tho State Bulfer much during tho last 
famine P— Yes, very much ; out of a population of 126,000, 
as many as 10,000 were on relief works ; about one-fourth 
of tho people emigrated, but they are now returning. 

8. Q. Have any objections been raised to your works 
on account of interference with the Sambhar Lake P — Yes ; 
all tho important works on our list have been objected to on 
this account. Tho State is a narrow strip running from 
north to south and all tho rivers mn _ from cast to west, 
so that wo can practically do nothing in tho way of irriga- 


tion without questions being raised by other States ; nnd 
works constructed to tho west ■interfere with our supply. 
Wo want to hold up water chiefly with the object of 
restoring wells by percolation, but also direct irrigation. 
There aro very fine wells in tho State, 

9. Q. How deep nro tho wells P— About 60' now ; 40 to 
60' formerly ; 60' is not considered a great depth for wells. 
Wo use them for irrigation up to 90'. 

10. Q. What crops do they irrigate P — JHakka and cotton 
in tho kharif. Wheat, barley, and caraway-seed in the 
The loss of percolation water owing to tho construction of 
lands by Ajmer has lowered tho depth of water in the wells 
in Rupnagat from 42' to 60". 'fhia has reduced the average 
irrigation per well from 12 to 7 acres. It seems hard that 
wc also should not bo allowed to make dams ; without them 
wo can do nothing. 

11. Q. Aro there many small tanks P — Yes, a largo 
number. They iiTigale from 6 to 20 or 30 acres each, 

12. Q. Aro advnnoes given for wells P — Yes. 

13. Q. Are they availed of to _n large extentP— _No. ■ 
There are two systems of qnoduraging well construction ; 
visi, takavi and concessions of revenue demand. For now 
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liai Baha- wells wo take o£ tlio produce during the first vcnr. i 5n 

’/ 1’'? usual 

C>ati c(e) J M. |rd ; wo find tins is a si:fficiont inducement. 

' W- Q* "'^•’nt is the cost of a well P— It differs. In 
Rtipnagar it is about Rs. 800. In the central and sontlicrn 
portions it is tnuoli greater. 

16. Q. Do you charge interest for the adraiice ?— Wo 
cliorgo 6 per cent, to cover failures which mb numerous 
rspeoially in tho trap. 

16. Q, Is tho water over salt?— Tho water is not salt; 
but Jtis somofcitnea very hard and UBoless for irrigation. 

17. Q. {Mr. JJietsoa.)— You remit the whole in that 
pasoP— Wo remit tho whole and cover the loss from the 
interest derived from other wells j wo find that a great 
encouragement. 

18. Q Have you over employed professional well-borers P 
— Yes. Borers servo a very good purpose up to a certain 
depth. They use tools made in tlio country. 

19. Q, Dothey belong to the Durbar P— Yes. 

20. Q. Why are they not used beyond a certain’dopth ? — 
Because tho tools are not very akilfully made, 

21. Q, It is the fault of tho tools P — Yes. 

22. Q._ Would a zamindar who wished to make a well 
get a boring token first? — No j horiiig commences when a 
well has been sunk to tap tlie spring. 

23. Q. You don’t bore first to ascertain the quality of 
tho water and its depth P — 'No; I have been thinking of 
doing ( 0 . We always promise to refund tho cost in case of 
a failure. 

24. Q. (27ie Fresident ^ — Is the practice in force of 
putting bunds round the -fields in order to retain the water 
and let it soak in for the rahi sowing P — Bunds are only 
made round the mote valuable fields where water is scanty. 
By this means grain is sown even if there is very little 
rainfall. 

26. Q. Has the Khari project been thoroughly exa- 
mined ? — Not yet. It should bo taken up jointly by the 
three States concerned, with Government aid. 

26. Q. (If?'. Sigham .) — What is the fall in the water- 
level of wells in tlie Bupnagar district P— 10' to 12'. The 
fall has not been quite as much in other tracts. It is due 
partly to the construction of tho Hair tank in Ajmer 
and the construction of other bunds both in Ajmer and 

- (lur own State ; there are many small bunds and some 
largo ones all along the streams in our own State ns well as 
in Ajmer, and these have lessened the water. The fall has 
been going on for eight years. With a good rainfall there 
was no efface. Tlie rainfall has been deficient for the past 
14i years except in 1892, hut this is not the only cause of 
the fall in spring-level. The bund at ICair in Ajiner cuts 
off all the water, and there is no flow below it. What wo 
want to do is to make a bund at Singla in the Rupnagat 
valley to collect the local rainfall so os to assist our wells 
by percolation. 

27. Q. There are, you say, a large number of Icacliclia 
works made by private individuals P — ^Yes; over 1,200 
small works of this kind. 

28. Q. Is there any room for extending them P — We 
have already utilized about § of onr available catchment in 
this way. They cost Rs. 200 to Ks.'2,000. The State gives 
concessions and tol'aoi if asked for. The takavi is some- 
times replaced by guaranteed loans, the lender having a 
first lieu on the property. Our tank-irrigated area is far 

* greater than our dry-cultivation area. 

29. Q.{Mr.BajaratnaMudaliar .) — You say remissions 
are granted when the wells fail. What romissious have 
been given in the past 10 years? — I cannot say how much 
has been remitted for failure of wells ; but the failures 
amount to 4 er 5 per cent. 

30. Q. How much has been given out as takavi P— In the 
year before last we gave out Rs. 37,000 takavi for sinking 
and deeiiening of wells. Last year the rainfall was good 
and demand for takavi small ; this year we will give 
Rs. 36,000. I cannot give the figures for the Inst 10 years, 
but the average is about Rs. 20,000 a year ; that is, besides 
the guaranteed loans- 

31. Q. You mention Agricultural Companies ; what are 
they ?— Companies who advance money for agricnltarai 
works and take i or -^ot the revenue in lieu of interest 
until the advance is paid. This amounts to much more than 
6 per cent. 'This system is chiefly adopted injagir villages 
hold by a number of petty jagirdars. Jagir forms about 
two-thirds of tho State. The State guarantees tho pa ymeut 


of a moiety of the revenue in , lieu of interest. Thi 
Company is subsidised by the State for furtlior improve 
ments. For large works we advance to jagtrs at 6 per cent 

82. Q. Nave tho objections regarding the Sambhnr beet 
brought to the notice of the Government' of India P— The v 
have come from the Government of India. 

33. Q,, (Mr. Ihbetson). — For how many years have these 
Agricultural Companies boon formed P— About six years. 

34. 0,. Who are the memhors P— Mostly local people, 

SB. Q. Chiefly ofiicLals and money-lenders? — No. 

36. Q. Who started the movements? — I did. Agricul- 
tornl Company is a registered company consisting of 
dars, bankers, and local officials. 

37. Q. What is their security P— The seonrity is tho 

profit of their investment. ’ ' 

38. Q. Does it pay them well ?— Yes. For instance, the 
J ubileo Sagar pays about 14 per cent. From the Stale we 
get tnonoy at 6 per cent, and advance at 9 per cent, 

39. Q. Do you think the movement will continue on its 
own motion P — No. For some years to come the movement 
will require my fostering care. Great difficulty was esperi- ' 
onced in overcoming tho diffidence of the bo/iras or local 
bankers. _ Now they have come to see that the State recog- 
nises their rights. 

40. Q. Has anything been attempted~in tho form oi 
co-operative associations ; that is, not for profit, but for 
mutual assiatanceP— We have agricultural banks which 
borrow money from hohras or failing, them from tho State. 


41. Q. I suppose they divide no profit?— No. The profit 
goes to the reserve fund. 


42. Q. Is that movement spreading?— Yes ; it is only- 
two years old. 


43. Q. Do you think it is going to he a success?— Yes. 
To get a few people out of a village to form a company is 
not practicable. Cut 1 find in existence a very compact 
village community. They have already several interests in 
common managed by a 'panehayat for inslanco, they 
manage the village funds. I have utilised these panchdyats 
and consolidated them into a company and they boriow 
money at a reduced rate of interest which they give to 
persons of good character. 'The result of the bo/ira lend- 
ing to the pancJiayaf is that the panehayat pays 9 per' 
cent, or even in some cases 6 per cent, instead of 18. Then- 
it has safer.security." The hohras have the first lien on the 
panchayat and are in some cases now competing with each 
other. 

44. Q,. Is any pressure put upon tho hohras P — No. 

45. Q. The security which the panchayat gives is a 
personal security P — Yes; hut they have power to levy any 
tax among themselves. The panchayat represents tho 
community who are all responsible. 

46. Q. So that they really pledge the village revonnes ? — 
No ; the cultivator's share of the produce. 

47. Q, How can they pledge this P— The panchayat 
advances money to approved cultivators on the security of 
their assets, and is empowered to realise its advances by 
attachment and sale of their ipspectiva shares of the produce 
without having to go to the Civil Court. The panchayat 
borrows its working capital from a banket or from the 
State'; and if its transactions with the onltivalors result in 
a loss, the panchayat makes good that loss by levying tax 
among the people, along with other commercial taxes once 
a year. 

48. Q. In regard to this Rnpnagar question, you attribute 
the fall in the snhsoil water to two causes : recent drought 
and the construction of bunds. I suppose that in the 
course of time the effect of drought should disappear, so 
that really as a matter of permnnenoy all you have to consi- 
der is the bunds P — If they wereyemoved, youvjwolls would 
recover their 'normal condition P — Yes. 

49. Q,. What docs a well 90' deep oostP — Es. 1,000 if 
blasting is involved. 

50. Q. How many aores^wonld that irrigate P—Ahont 5 

acres or 15 highas each year. 

61. Q,. Is it worth while to dig a well costing Rs. 1,000 
which irrigates only 5 acres P — Tea. 

62. Q. The crops must bo very valuable. What ore 
they P— Cotton is tho crop the cultivators like to grow, but 
will bring pressure to make them irrigate wheat and barley. 

53. Q. What is the area of a bigha ?—EaU of an acio 


approximately. Our theorotioal 1^^ **5^^*^' 


practical higha is i of.an aore. 
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5d. Is tlie ares irrigated by these Tvells largely reduced 
in a famine year P — Yes, very largely reduced. Diminisbed 
in fact by frds. 

66. Q, So that your 6-aore well would, in a famine year, 
irrigate about 1^ acres?— No; more than acres. The 
reduction of water is greater in higher level and less in the 
lower. These wells are a real protection against famine. 
The holdings are small and well manured. 

66. Q. At any rate the protection against famine would 
be small, seeing that the crop grewn is cotton and the area 
is very much diminished P— They don’t grow cotton in a 
famine year, 

67. Q. You mean that the cotton fails and they have to 
BOW something else. Is not cotton sown long before they 
know what the rains are going to be like P — It is generally 
sewn in the chhota harsat or early monsoon. The wells 
are a very good insurance against famine. 

68. Q. You mean they make the people prosperous and 
better able to resist famine P — Yes. 

69. Q. Since the State bears the coat of a well which 
fails, the people do not mind about the risk of failure. This 
seems to me to be always a danger ; conld you not guard 
against it P — The site is generally approved by the village 
revenue authorities before the advance is given for a well. 
The jianchayat considers the site. They even consult an 
opposite faction, if necessary. 

60. Q. Do yon think a test boring would be a greater 
security S - Yes ; I am thinking of trying it. 

61, Q. You grow a great deal of cotton in the State. 


Is there any black cotton soil P— A little in the southern Sai Baha- 
part. ■ dur Shyam 

62. Q. Do the people irrigate it freely P — Yes, both in ^''■n derL al. 
hharif and rabi, and it requires less water than sandy soil. 

63. Q. I understood that owing to cracks in the soil you 
could not irrigate black cotton soil with small quantities of 
water. Are you speaking of irrigation from wells P — No. 

Irrigation from tanks. They make very small Jcyaries, 

64. Q. (Afr, Higham ^ — When do they take the water f 
— ^Whenever they want it. They require most water in 
the sandy and lighter soil. 

66. Q. What crops are grown on the black cotton soil P — 

Cotton and mahka. 

66. Q. When do they sow the cotton P — They sow cotton 
on the well-irrigated land early in May and on tank lands 
a little later. 

67. Q. Why do you charge more for black cotton soil P 
— We don’t. 

68. Q. Looking at the table I see that both your tanks 
and well irrigation has increased since the good year of 
1897-98P— Yes. Sixteen inches of rain is generally suffi- 
cient for our requirements if we have timely showers. 

69. Q. Your well area has also increased P — Yes. We 
have added 12 per cent, to the number of wells during the 
past 12 years. 

70. Q. [Mr. Bajaratna Mudaliar .) — Does the black 
cotton soil crack during the hot weather? — Yes. It is not 

the black cotton soil of the Central Provinces, It more re- ' 

sembles that of Kotah, .Ihalawar, and Malwa. 


Me. Mannebs-Suith, Superintending Engineer, on special duty. 
[Jaipur, 19ih November 1901.) 


Mr. Man- 
ners-Smitb. 


1. Q. [The President ^ — You have been deputed to study 
the improvements in irrigation possible in Native States P-y 
Yes, to assist those States which have no Engineer of their 
own in preparing information for the Commi.ssion. 

2. Q. Of these Kishengarh is oneP— Yes. 

3. Q. Have you much hope as regards the Khari river 
pr.ojectP — The Khari river project was thought of for 
A]mer in 1884. The head-works of the canal were to be 
at Garwar in Meywar territory. The Meywar Durbar ob- 
jected. Afterwards Meywar (Mr. Monkton being Stale 
Engineer) prepared a project ol their own for the Khari. 
Two States — Meywar and Shahpura— and Ajmer have pro- 
posed projects for this river. The idea for Ajmer was to 
take out a cinal and fill a series of existing tanks. 

4. Q. Is it a river in which you can store water P — 
There is no place for storage in the river itself. Down 
below the bed is very sandy. 

6. 0,. Is it deep below the surface P— In some places the 
banks of the river are fairly deep. . 

6. Q. Have you gone into the question of the claims of 
the Salt Department P— I was put on special duty in con- 
nection with the Salt Lake question. It arose originally 
during the late famine. Ajmer was building the Ontra 
Tank as a famine relief work, and the Salt Commissioner 
objected to its being made. Einally, the Government of 
India stopped our going on with the work. Since that, in 
April last, Mr. Dane wrote to the Government of India 
not only objecting to the construotion of new tanks, but 
also suggesting the removal of existing tanks. The Gov- 
ernment of India has ordered us to take observations of 


discharges of the river for a series of years to observe the 
effect of rainfall in the catchment. They also asked for 
opinion on Mr. Dane’s proposals and have laid down a rule 
that no new works or improvements to tanks are to be made 
without consulting the Commissioner of Salt Bevenue. My 
Superintending Engineer has asked me to bring up this 
case as showing the difficulties of extending irrigation in 
Kishengarh and Ajmer. [Witness shows statement oj 
■discharges.) These discharges were taken partly by Kishen- 
garh, partly by the Public tVorks Department, and partly 
by the Salt Department, and are perhaps not altogether 
reliable. One discharge shows that you lose |ths of the 
discharge in 16 miles, with rainfall up to If inches through- 
out catchment. _Mr. Dane contends that with heavy rain 
in Ajmer the rain reaches Sambhar Lake. If yon h.ave 
more than 2 feet 6 inches of water in the lake, it delays 
the manufacture of salt. 

7 . Q. [Mr. Sigham.)-~'What is the general coneksicn 
you have come to P— My conclusion is that if there is mix 
in Ajmer and none below, moderate floods would nfrrr 
reach Sambhar, and if heavy floods, only a smali portirx. 

8. Q. Are there any other works in Kishengirh Tiki 
you think feasible P — Kishengarh has taken sdrxxirg-r a" 
nearly every site available. There are four possfi.j? 
three of which are in the catchment of Sarchhir: mr -vary 
good one at Manpura. 

9. Q. Is that one of those objected tor — Yes. 

10. Q, As regards this river Khari, is Gxrvrr -mnniiii;- 
edly the best site P Have you had a tjanse af . g-CTirk— 
itP — No ; but it has been examined hr rnmrrnnr LnrSr.ear' 
and they have all settled on that one sne. 


Eao BAHAniJE^HAM Nath, Executive Engineer, Ajmer Provincial Dirisicr. 
[Jaipur, 22nd November 1901.) 


1. Q. [The President)— You are Executive Engineer 
of Ajmer and MerwaraP — Yes. 

2. Q. Are all the works under your charge ? — Yes. 

3. Q. Have you had charge long P— I have been in 
charge of this division four different times for about three 
years in all. 

4. Q. Are you a Eoorkee man P — Yes. 


_ 6. Q,. Have you studied any projects for irrigation wor 
inAjmerP Dp you know anything about the propose 
for utilising rivei-8 hko the BanasP-I mention the Khn 
scheme in my statement j it affects the Istimrar Estates 

6. Q. Your relief works were chiefly tanks ?-Tcs. 

7. Q. TYero sluices built in these tanks?— Yes 


8. Q. In every case ? — Yes, 

9. Q. That was not done from the {arriirif funi, 7 stip, 
pose P — Yes ; from famine fund, 

10. Q. Can yon tell mo what proiwrl/cn of Ihn oo/t/vah/r 
land of Ajmer distiiot is irr/giilcd or eoiriril hy U'lign- 
tionP— The total irrigated nren In AJniM'nnil Midt/ilii li 
68,079 acres. 

_1L Q. WImt is (ho lol/il I’lildtnhlo iili'/i |i| (lit'Si' (no 
districts P— The (olnl area of (he )i(ii\lniM h tllloHl m ini, 

12. (J. Ion have jwl I'ol the ihllitiilih' Hiiisf- N'o 
The revenue psi I of (his reporl V as ijeiie hr Ihe l(i'\iniini 
Dfj-srltiicnl, and anything that (oji'tihpe l' Mmn 

■nothing al'Or.t, 




Eao Baha~ 
dur Sham 
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13. Q. Are yon Itcoping up a programmo of famine 
works P—xes. 

1-1. Q. How many people do you provide for?— The 
programmo which has, boon got out provides for 80,846 
people for the two districts. 

15. Q, Por how many months P— Three, 

16. Q. Yon talk about 1st, 2nd, 3rd, and 4th class tanks. 
Wbat do yon moan P— For assessment purposes the tanks 
have been divided into four olnsaos : — 

Class Y.”“Tboso in which tho iri'igated area pays either 
a crop rate, varying as tho crop shown or a special contract 
rate settled by agreement in lieu of the same. 

Class II.— Those in which a standard area and a stan- 
dard lovenuo have been fixed, and under wbioh tho land 
pax's a rate which, within defined limits, varies in proportion ‘ 
to the area on whioli crops are irrigated or brought to 
maturity, and (when tb'e supply for the spring crop rnns 
short) as the number of waterings given to tho field. 

Class III.— Those paying an assessment fixed for a period ' 
of years and which ore maintained by Government. 

Class IF.— Those paying an assessment fixed for'a num- 
ber of years and which are repaired by tho villagers. 

17. Q. Have you any new tanks proposed for Ajmer P— 
No.' You will see ftom the map that the whole catchment 
of both distriols’(Ajmcr and Merwara) has been utilized. 

18. Q. Yon cannot find any now sites for tanks either 
in Ajmer or Merwara P— No. 


19. Q. What tanks have you got in tho famine pro- 
gramme P— Improving and strengthening tho dams of 
existing tanks. 

20. Q. Do you ever employ famine labour on anything 
except on earthwork P— Sometimes on dry stone mssoniy 
walls and also on concrete. 

21. Q. Do they make a oonorote wall thronghont, or do 
they employ other labour P— Solely by famine labour. 

22. Q. You say in ibis statemont that a oerfain quantity 
of water is left in a tank. Is that below or above the sluice' 
level P — Below it. 

23. Q. You don’t empty the tanks every^year P— Tn good 
years spmo water remains ; bnt in others there is no water, 
which is very scanty here. 

24. Q. I suppose your tanks don’t fill in a bad year P— 
No. In a year of ordinary rainfall they fill with some 
exceptions. 

26. Q. Have any of yopr tanks got water now P— Hardly 
any. There is a little in a few tanks. There is some 
water in the tanks in Merwara now ; bnt generally at this 
time they are all empty. 

26. Q. {Mr. Ibhetson.) — Have any tanks been made 
during the last ten years in Ajmer P — Yes. 

27. Q. How many new tanks have been made? — 28 in . 
both districts, vis., 8 in Ajmer, and 20 in Merwara. 

28. Q. Do yon keep np a return of the income derived P — 
The Eevenne Department keeps that. 


3iE. E. 0. Mawson, Executive Engineer. 

{RaJJeot, 20th November 1901.) 

{Replies to printed question.) 

General, Tanks, 


The following notes refer to Kathiawar, more parti- 
cularly to the central portion of the district. I served in 
Kathiawar for 2i years as Agency Engineer and bad ample 
opportunities of becoming acquainted with tho district, 
especially during the late famine. The rainfall varies 
considerably, being about 80 inches near the Girnar Hills 
and about 22 iaohes in the north-east j bnt, excepting the 
small area with high hills, the average rainfall over the 
whole district is from 22 to 27 inches per annum. In tho 
famine year the rainfall was only about 6 inches, while 
in the following year it was nearly 40 inches. The chief 
ohstaoles to the extension of irrigation are the lack of 
capital for initial expenditure and the fear of enhanced 
revenue assessment ; the latter being due to the fact that 
irrigation from tanks has only been recently introduced, 
will probably soon vanish, but the lack of capital will 
remain a permanent obstacle. The soil is as a rule good, 
and, over large tracts, excellent. There is a temporary 
dearth of cattle due to the great mortality during the late 
famine, but a few years will remedy this. Daring the 
short time iirigation has been introduced into Kathiawar 
there has been no sign of injury to tho remaining onltiva- 
tlon ; the area so far irrigated is so small that this ques- 
tion would not arise for many years even if the irrigated 
area was increased ten-fold. There are no canals with 
oontinnous flow, nor are there any parts of the district 
where such canals could ho constructed. The only inter- 
mittent flow canals are small irrigation ohannels deriving 
their supply from streams temporarily bunded by very 
small earthen dams. These dams are washed away every 
rains and re-made year by year. Such ohannels are rare 
and can only be constructed in a few favourable situations, 
because in Kathiawar, owing to the soft and friable nature 
of tho upper layers of the muram immediately underlying 
the soil, tho beds of the streams are generally from 10 to 
16 feet below tho surface by the timethe nullah has attained 
a sufficient length to have a discharge suitable for irriga- 
tion. These small intermittent ohannels are entirely 
managed by the rayats ; as a rule, the supply is maintained 
long enough in the cold weather to permit of wheat or 
barley crops being grown. Such irrigation may he taken to 
increase the net return due to the produce of the land by 
about one-half in a year of either ample or average rainfall, 
as however ample the flow it will go to waste after the 
cold-weather crop is reaped. In a year of drought there 
would be no water so near the source os those works ore now 
situated. There is no fixed charge per acre irrigated, as 
these works being in Native States the recovery is by share 
of crop 


The tanks in Kathiawar are all formed by bunds, of 
masonry or earthwork thrown across rivers, and they are 
supplied with water by the tun-oflE from the catchment area 
during the monsoon. The water is distributed to the land 
by canals, from which small channels are taken off at 
intervals ; these ohannels again branching ns required by the, 
nature of the ground. Irrigation has only been started 
in Kathiawar, and the tanks are designed to irrigate cold- 
weather crops in years of average rainfall, or to protect the 
rain crops in years of scanty rainfall. In average yeans no 
water would be required dqring the monsoon, and the hot 
weather and perennial crops will he so small ns to be a 
negligible quantity. The irrigation increases the value of 
the produce of the land by the substitution of more for 
less valuable crops In years of ample rainfall and by pre- 
serving the rain crop anti thereby increasing the yield in 
years of scanty rainfall. In ordinary years the irrigation 
is net supplemented by wells, hut in years of drought wells 
would be used. During the late famine, when the water in 
the Lalpnri Tank (then tho only irrigation work) was 
nearly exhausted, all the old wells were used to supplement 
the tank supply. Owing to the ground being saturated by. 
the two previous years' irrigation, the wells were, due to 
percolation, in a much better condition than prcvionsly. 
The subsoil water level had risen and the wells held out to 
the end of the famine. In the case of the Lalpnri Tank 
the rate per nore vnties from Es. 6 to 11 per aere for., 
water rate according to tho class of soil. The cultivator 
may grow what, and as many, crops per annum ns he likes. 
On all the new tanks oonstrnoted during the famine the 
rates have been fixed according to the crop grown. At 
Lalpnri the rate is paid on tho irrigable area to which 
water is supplied ; on all new works the rate is charged 
only for the crop and area aotually cultivated and irrigated. 
The private expenditure to bring the wntor on to tho land 
is practically nil. All the onltivafor has to do is to make 
tho sranll distributing ohannels, and this is part of his ordi- 
nary field labour. The annual average rate per acre for 
water amounts to about Es. 4-8 to Es. 6-8 according to 
the situation and soil. In the Thanas this rate i.s fixed for 
eaoh crop in cash. In independent States tho watfr-rnto is 
taken in an enhanced share of crop. But all round it 
comes to about Es. 6 per acre. This rate is nearly always 
levied on tho actual area irrigated. The irrigable land in 
Kathiawar is as a rule nearly level, and there js practically 
no expenditure required in preparation for irrigation except 
tho smoll cost of constructing tho dorias. The mam 
expense of the canal falls to the landlord ; the sroall labour 
of making the dorias on the raj'at. There is praotiosUy 
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vorj’ littlo Bill clpnilinco ov repairs necessary. For tlio 
main canals tins falls on tlio landlord ; while on tho small 
doriat it nill form part of tho ordinary field work of tho 
cultivator. In all itidepcmlent States the Chiefs mnlcc snoh 
rcRulations as they deem proper for t he distribution of walor 
and realisation of revenue. Irrigatioxr in Katlnawnr is in 
its infancy, but I have never heard of a case of a cultivator 
appealing against his assessment in independent States. 
Up to the present \ famine has been almost unknown in 
Kathiawar. Government assistnneo is urgently needed to 
bring into full operation tho works partially constructed 
during tho late famine, both in tho Tlianas and small 
States. No legislation appears necessary ; what is wanted 
is fundi to coraplclo tho works already neatly Gnislicd so 
as to make them remunerative. Tlioro arc very many sites 
at which remunorutivo and protective tanks could bo con- 
structed ! hut tho lesser Chiefs and landholdora arc very 
poor, and without Government aid nothing can bo done. 
As regards the silting of tanks, thero is no precedent to 
quote orcopt tho small tank at Kanderda near Rajkot. 
This tank has hardly silted at all. .lodging from tho 
water hronght down by nullahs and streams in flood, tlioro 
does not appear to be any’fear of ciccssive silling. 

Allowing for the diilcrenco in level between tho bed of 
tho bunded stream and the outlet, it is probable that tho 
tanks will not .silt up to outlet level for at least threo 
generations, even if then. Ercopt in occasional and very 
heavy rains very little debris is carried down by tho rivers ; 
and, so far os Kathiawar is concerned, tho silting up of tho 
tanks may be left out of the question when estimating thoir 
valuo either ns paying irrigation or protective works. Tho 
country is ndinimbly adapted for small irrigation tanks, 
as it consists of bare murain hills with good black soil 
valleys. The nuram hills give orcollont sites for rcsetvoirs, 
while tho valleys, nearly Icvol, offer exceptional opportuni- 
ties for distributing tho water. Tho ono item necessary is 
funds to c.arry out suitablo works. In Kathiawar the staple 
crop irrigated is wheat, while the principal rain crop 
grown without irrigation isjvari and in poor soil bajri. 
The effett of irrigation is to convert tboyi/arl cultivation 
into wheal crops. Tho net profit per acre to tho rayat, 
after paying revenue assessment or rajhhag and allowing 
for all out-going eipcnees, is from Es. 7 to Ks. 10 per 


1. Q, {T?ie President.) — I understand yon were formerly 
2J years in this province P— Yes. 

2. Q. Yon came here specially in connection with famine 
matters ? — No; I camo heroin Juno"; famine declared 
itself by August. 

3. Q. You handed over your place to Mr. Davies P — Yes. 

i. Q. {Mr. Ibhctson.) — ^HVliero are you stationed now P — 

I am Executive Engineer, Poona. 

6. Q. You say in yonr memorandum “tho chief obstacle 
to tho extension of irrigation is tho lack of capital.” Is 
tlierc a strong wish to have irrigation P — I think many of 
tho people would be very glad to have extended irrigation. 

C. Q. If they can get loans for tho purpose from Govern- 
ment P — Yes. 

7. Q. — liVonld they take tahavi loansP — Probably, but 
thero is the great obstnole of the intermingling of Slates. 

8. Q. I suppose you mean that any largo scheme would 
require previous agreement with the ditlerent Chiefs P — 
Yes. The surplus water of a canal would iierhaps go into 
a Stale which would refuse to pay for it. tVe hove had to 
keep many of onr tanks very small, so as to confine the 
water to one State, though many of the tanks could have 
been made much larger with advantage. 

9. Q. How do yon arrive at the tignres of rainfall given 
in yonr statement P — I take the mean between the average 
and maximum rainfall for ton years. 

10. Q, You might have stored more water than yon did P 
— Yes, very much more. 

11. Q. You were limited by financial considerationsP — 
Yes, I tried to get tho tanks as near as possible to the places 
where the famine works were required. 

12. Q. Are the works that you made capable of enlarge- 
ment P — I am afraid not more than two of them are capable 
of enlargement. 

13. ” Q. Should not tanks bo made so large as to hold a 
maximnin supply of water P — ^Each case should, I think, be 
considered on its merits. 

14. Q. From the point of view of this Commission, tho 
mpin thing is to see what can be done to mopt a future 


aero, while tho not return on irrigated crops averages about 
Rs. 20 per aoro. 

Welib. 

Tlio average depth of wolls used for irrigation is about 
85 feet. In tlio north-oast of the district at Wadhwan and 
near tho Ran of Cutch tho wolls are braokish, espooinlly in 
years of scanty rainfall. In tbo rest of tho district tho wells 
nyo swoet and tlioro is a considorahlo amount of well irriga- 
tion. Tlio cost of construction varies very mcoh, A good 
well 80 feet deep, tho top 10 foot of which would have to 
bo built up with raasoniy, would cost about Its. 2,000; but 
there are many wells, whore tho niiiram is near tho surface, 
which liavo not cost more than Rs. 400 to Es. 700, including 
all apparatus for drawing water. Beneath the blaok suil 
tho whole district consists of porous muram, and the supply 
to the wolls is by percolation. Tims all irrigation Wells 
are sitnntcd in the flat land between two ranges of rising 
gronnd. A well once dug praolically lasts for over ; tho 
only repair necessary is for tlio top masonry. Tho water is 
always raised by mot. The area irrigated from caoli well 
varies from 2 to 10 acres and the land commanded is 
approximately double these figures. Well-irrigation practi- 
cally doubles tho value of the produce of tho land by lead- 
ing to tho snbslitntion of 'wheat ov barley foryitari and 
hajri. In years of drought tho water level sinks consider- 
ably, lint tho extra lahoiir in raising the water is oompon- 
sated for by tho increased value of tho grain and also by 
tlio value of the stalk ns fodder, which ns a rule is not 
taken into account in ordinary 3 ’oars. On well-irrigation 
thero is no special rate. Tho Durbar g.ains equally with 
the rayat owing to tho rcvoimo being as a rule collected in 
kind. Each Stato lias its own roles as to tho sliaro taken 
h 3 ’ tlio Durbar from woll-iriigation, and these shares vary 
with tho manner in which tho well was oonstrnotod, i.e., 
wlictlior tho cost was met by tlio Stato, by tho rayat, or by 
combination. Temporary wells were dng during the recent 
famine, bnt they were not very snccessful. Tb^oy are not 
mttcli protcotion against driinglit, ns by the time tlio well 
is sunk it is too late to sow any crop. The supply being 
entirely by percolation, when there is short rainfall tho 
subsoil wntcr-lovol falls and tho wolls are apt to mn dry 
just when most wanted. 


famine P — Famines are very rare here. For about 70 years 
wc lind no real famine. Tlicso last two or three years have 
been bad, hut probably there will not bo anything similar 
for another hnndrcd years. 

16. fj. What do you think would bo tho best means of 
making Kathiawar strong to resist famine, shonld it again 
occur P — Tho beat or at least tho cheapest plan would bo not 
to attempt to protect the country, bnt to put by a certain 
sum every year for carrying out works when a famine 
occurs ; in fact. Famine Insnranco Fund. 

1C. ©. If tlioro were tanks, would tbo water bo fully 
utilized P — I think it would. 

17. Q. Wo have ovidonce that there is practically no rahi 
cultivation without irrigation P — Practically none. 

18. Q. I suppose thero are a great many possible sites for 
tanks P — Yes ; there are many good sites where tanks could 
bo rondo, but inter-statal arrangements interfere, 

19. Q. If one could got over that difficulty, by spending 
a certnin sum of money, a very largo area might be added to 
tho valuable cnltivation of tho province? — Yes. 

20. Q. It would probably be done without much loss 
oven if it did not pay good interest P— I think it would pay 
about 4 per cent, or 6 per cent, on the cost ; but some of the 
States are so poor that they would have to benrow the 
money to build the tanks. 

21. Q. Supposing all the possible tanks and wells were 
made, how far would the country be protected P — Perhaps 
10 per cent. 

22. Q. That is by tanks P — Yes. 

23. Q. You would have to add another 10 per cent, for 
wellsP— Hardly ; wells are apt to fail when most required. 

24. Q. {Mr. MuivMacJcenzie.) — Did the wolls give out 
in the first year of famine, 1899-1900 P— Yes ; and conse- 
quently tho cultivators did not get full crops ; they got 
about a ten-anca crop. 

26. Q. {Mr. liiefsoM.)— Ten annas on the full area 
irrigated by the well P — Yes. 

Q. {The President.)— Tlo you know the Bbadar 
river P — Yes, 
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27. Q. Are there any sniliible sites for making tanks in 
the hills?— Tes. 

28. Q. So that, irilhont doing any harm to Porebandar, 

we may probably find a way for benefiting all the conntry 
above Porebandar? — The requirements of the States higher 
np the river could be met^ but you cannot put tanks in'one 
Chief’s territory without opposition from the adjoinin'’ 
territory. ° 

29. Q. It might he done by etrong diplomatic pressure, 
nr if the people themselves are impressed with the import- 
ance of irrigation ? — Yes. 

80. Q. Have you been looking after the famine relief 
works over the whole province of Kathiawar or only in 
British territory ? — I had charge of the Thanas or groups of 
small States, and also looked after the works in four inde- 
pendent Native States ; the other States — Junagad, Bhav- 
aagar, and Jamnagar — made their own arrangements. 

31. Q. Previous to the femiiie there was practic.illy no 
tank irrigation P— Only at Bajkol. 

^82. Q. Irrigation is not one of the old traditions of 
Kathiawar ? — No. 

33. Q. (Mr, Muir-2lfacl'en:ie.)~ATe there no disnsed 
tanks ?— In Jasdaii State there' are two or three old tanks. 
There is another old huiid in Jnnngad. 

34. Q. "What is the meaning of “ doria ” ?— A small 
water channel about 2 or 8 feet wide. 

35. Q. (T^e President .) — Tour dams are, I suppose, 
earthen ? — Yes. 

86. Q. tYas famine labour employed on the earthwork ? 
— ^Tes. 

37. Q. How did the cost compare with ordinary Pablfc 
Works Department rates ? — About 30 to 40 per cent, above 
ordinary rates, exclusive of cost of lintting. 

83. Q. (Mr. Muii-Macktnzie ,) — That is a much better 
result than in British territory ? — I do not know. 

30. Q. (The President.) — Arc there any worts .standing 
in an unfinisbedcondition ? — ^AU hnt four are finished ; two 
of these have again been taken up as famine work this 
year. 

40. Q. Yon sav in yonr memorandum “no legislation is 
necessary ; what is wanted is funds to complete the works 
alre.ady nearly finished, so os to make them remunerative?” 
— The works have' been constructed on the cheapest possible 
linos. Money is wanted to put them into re.ally gow order 
and complete the canals. 

41. Q. In making these tanks were yon guided at all by 
any idea of having a chain of tanks down catchment 
basin?— No. Each tank is an isokated work designed 
simply to provide famine labour at given centres. 

42. Q. Near their homes ? — As near as possible. 

43. Q. Have any tanks been actually working F — All 
of them except the four unfinished ones. 

4“!. Q. Are they working now? — Some of them are 
nearly empty owing to the scanty rainfall of to 3 inches 
this year. 

45. Q. {Mr. Ihlctson .) — I understand that you are 
fairly well acquiunted with pmolically the whole of Kathi- 
awar? — Yes. 

4C. Q. Arc you well acquainted with Central Kathkiwar? 
—Yes. 

47. Q. Yon say that probably the best way of dealing 
witii famine is to create a sort of insurance fund ? — Yes. 

4S. Q. Supposing yon are asked, placing that point aside, 
wliat are the most effective means of protecting the coun- 
try against famine; what would yon recommend F — H^inks 
on the hills and weirs across the riven. 

49. Q, The constmetion of weirs, 1 nndersland, wonld 
be impossible without some co-operation between the States ? 
— I think so. 

CO. Q. This co-operation is possible, then F — Yes. 

Cl. Q. By this meins yon wonld protect much more than 
10 pir rent, of the province? — Yes, r.ne-fift)i oft ho province, 
excluding nncnltivable land. 

52. Q. The other four-fifths yon cannot protect ?~No ; 
mnch of the land is very bad. 

53. Q. IVhy cannot yon improve it ?— On aceount of the 
natural features of the land ; there are no possible means 
of improving it. 

6-J. Q. Arc wells po'sihle.® — I do not think water would 
l«e found. There are no gathering gronnds for well*. 


65. Q. Son say a great many of these works would pav 
6 per cent, interest to Government F— Yes. 

50. Q. Do you tliink it would be cheaper to lay out 
money like that than to spend it on famine relief which 
brings in no return ? — Yes, I think so, because when von 
have famine works yon hare to incur extra expenscs for 
hospitals, etc. 

57. Q. Would it not he still cheaper to make yonr tanks 
not by famine lahonr but by ordinary labour and get your 
5 per cent, and save a corresponding amount by the prolec- 
tion afforded? — I think so. 

68. Q. You think at any rate it would not cost the State 
mnch more? — No- 

69. Q. It wonld he worth while having these works ns a 
protection against famine ?— Yes. They increase the valne 
and the outturn of crops all round. 

CO. Q. All the works in the stateccent are nearly finished 
and are estimated to pay a re.asoiiable percentage and 
some exceedingly high percentages ? That looks as if they 
are in full working order. Do you think that the average 
of 5 per cent, wonld he exceeded P — I think not all ronnd. 

61. Q. When you estimate 5 per cent., what figures do 
yon include ? — Simply water revenue. 

62. Q. Yon do not include anything for enhancement of 
the ordinary land revenno ?— No ; on the other hand, we do 
not take into account loss by lands swamped or taken up by 
canals. 

68. Q. Surely an increased yield from the area irrigated 
would be much more than compensation for tfiat P — Yes. 

64. Q. Wonld yon say per cent, inclusiro o£ all 
sources of additional income ? — Yes, that is a safe estimate. 

Co. Q. Do you include benefit to wells by raising tbs 
spring level ? — No. 

66. Q. Taking that into account yon got a considerable 
enhancement ? — ^Yes. 

67. Q. The profits yon show are net, after deducting the 
cost of maintenance?— Yes, they seem high, the reason 
being that the fields are close to the tanks. In the Dcccati 
the water has to ho carried a long w.ay to the Colds. 

68. Q. Yon say “previous to the famine there were 
practically no tanks." That means that there had been no 
survey. Wonld it not be a pood thing to make a spccul 
survey to enable the Engineer to say whore a tank is pos- 
sible nnd would bo successful and where it is impossible .■'—1 
think that wonld bo a very good plan ; bnt first of all it 
would be necessary to make some political arrangement with 
the States. I do not think anything can ho done without 
that. 

69. Q. Suppose this can, be .arranged ? — Then it wonld be 
worth while making a survey. 

70. Q. I suppose the States have lost enormously during 
the famine, taking the expenses of relief work and loss of 
revenue? — Yes. 

71. Q. Do you think that loss wonld induce the Stairs to 
agree to any measure which might protect them in future : 
—It is, 1 think, doubtful. 

72. Q, At any rate yon think they wonld take loans and 
start works if the money wore lent to them at reaf onablc 
interest ? — I think they would. 

73. Q. Do yon think they are keen about irrigation at 
present? — I do not think they are. 

74. Q. You t.ay that about 10 per cent, of the cnUiv.ahlo 
land can he protected by wells so far as protection is pos- 
dbleP — Yes. 

75. Q. Can you not extend the wells and protect a much 
larger area ? — 1 think not. 

76. Q. ■Whalis the ohslaclcr— There i_«a largo area of 
dry crop lands in the hills and uplands which canno. he pro- 
tected. 

77. Q. Y'on cay that this yc.ar you bad n very short 
rainfall and most of your tanks were empty r— 1 cs. 

78 Q. And still von have a snVstanlial amount of irriga- 
tion p'-At Jnadan they had 3,000 acres this ywr. 

79. Q. In years of sc.anty tainfall, I suppose, Ihe taut? 
will not fill ?— You must have ttn or Urelvc inches ot ram t- 
fill the tanks. 

80. Q. (Mr. jruiV.J/nfIfflziV.)-Whit is your average 

ainfall ? — About 25 to 27 inches. ^ ^ 

85. Q. Vo I tindershaml yon to roy flint W to 32 
of rainfall avonld tuniee to till tvery tank ' - £*• 
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82. Q. ( il/r. Ibbctson.) — With tlml rninfall yon wonhl 
have full tnnhsP— yes ; Inst year wo hnd about 11 inohes in 
one day and tlio tanks wore filled np at once. 

83, Q, They wore fdlod by a conlinnons' rainfall of 10 to 
12 inohes P— Yes. 

81. Q. In your judgment, if yon pot less 10 or 12 inches 
of rainfall, there would bo a very considcrablo ohanoo of 
failure of crops P — I think so. 

85. Q. You charge a wator-rato of 6 to 11 rupees per 
.aero on the Ealpuri tank ; do they use all the water P — Yes. 

SG. Q. They have got a tufficiont area under cultivation P 
— Y'es ; and the situation is favourable, ns thero is a good 
market within 2 miles. 

87. Q. You refer to “ sraall irrigation channels deriving 
their supply from streams." Are those common P — No. 

88. Q. You think their number could bo increased P — I 
binlc it could, very largely. 

89. Q. {The Prcsidont.)~la what proportion P— I cannot 
say. 

90. Q. Do yon think that much could bo done in that 
way P — Yes. 

91. Q. Do you think the people would construct the 
works themselves ? — 1 think they would. 

92. Q. (Ifr. Ibbctson.)— Yaw say that " the average rate 
for water amounts to about Es. 4-8 to Es. 6-8 per aero 
according to the silwation and soil.’’ Is there any remission 
in a famine year ?— Y’es ; wo make allowances. 

93. Q. Supposing it were found possible to inore.ase Iho 
supply of water largely, do yon think it wonld be wise to 
reduce these r.atc-s so as to encourage the use of water P — As 
a matter of commercial enterprise, it would not ; but from a 
protective point of view it would. 

_94. Q. YYhy notasa commercial matter P — There wonld 
bo extra establishment charges as you incrc.ase the area ; the 
dams cost little to maintain ; hut ns the irrigated ni-en 
increases, the establishment cliargcs also increase. 

93. Q. Putting the commercial aspect aside, do yon think 
that by reducing the rates yon arould cncouTni!C the use of 
water? — Y'es ; the people would take the water iorjuari and 
bajri, 

9G. Q. They would water bajri and Juari during the 
rains?— Y'es, if the rainfall was short. 

97. Q. That is when you have got water to spare ? — Y'c.i, 

98. _Q- It would not affect your supply for rabi? — 
Practically not. 

09, Q._ Aro wells easily exhausted P — Y’lS, in years of 
scanty rainfall. 

100. Q. (il/r. 2lftiir-jlfackcii:tc .) — They won't work the 
irrigatiou wells in ordinary years P— Only to a small extent. 

101. Q, (il/j'. I!ibclson,)—1!hBy could get more from 
their wells and irrigate a larger area in ordinary years P — 
Yes. 

102. Q. Docs not the level of tho water in wells go down 
very mneh in famine years? — Y’es, in some wells it went 
down 10 or 12 feet. 

103. Q. Do yon contemplate the construction of tanks 
holding 11 two years’ supply P — No. Vie would lose too much 
by evaporation. 

104. Q, Yon do not advocate them ? — No. 

105. Q. Y'ou could make such tanks in some places? — 
Y’es. 

106. Q. Hav'mg got your large tanks holding snfBoiont 
storage for two years, would you refuse to give water in one 
year m order to hold it for next year P — If you mean on 
the chance ot short rainfall next year, I think I would 
rather take the chance and use up all tho water. 

107. Q. A few big tanks are ot very much greater value 
as irrigation works than a number of small tanks holding 
the same amount of water P— Yes. 

108. Q. I see it stated ‘‘ 16,000 wells made by the State 
in Junagad for Es. 200 each pay 60 psr cent.” If wells 
can be made to pay profits like that, why is not tho number 
very largely increased? — I doubt tbo figures. 

109. Q. There is a good deal of uncertainty about sinking 
wells in Kathiawar P— Yes. 

110. Q. Can you, as an Engineer, say with any certainly 
what would bo the result of boring foe wells P — Not with 
absolute certainty, but you can form a reliable estimate. 

111. Q. Do you thiuk that boring would not be worlb 
doing? — I do not tbink it wculd. 
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H2. Q. YVby not P— Wo tried boring, but for want of 
skilled labour wo did not succeed, 

113. Q. {Ml'. Muir- Mackenzie.) — Wo have bad all sorts 
of evidence as to wbat a well costs. Some are said to cost 
very little P — Those arc kachcha wells ; they last a year or 
two and tbon tumble in. 

114. Q. (ilfr. Ibbctson.) — They may last 40 years if you 
protect them P — Y’es, if protected and stcined ; an ordinary 
well wonld cost Es. 400 j a largo and deep well Es. 2,000. 

116. Q. {The President.)— Mr, Gopal Das, in his memo- 
randum, says that a well 42 to 62 feet deep costs Es. 2h0 to 
Es. 400 P— I doubt tho figures; I do not think you can 
build a well 62 feet deep for Es. 400. Yon would havo to 
pay Es. 1,600 for snob a well. I have built several wells 
and speak from praotio.'il oxperionoe. 

lie, Q. Wbat wonld bo the diameter of such a well?— 
Thirt 3 ’ feet, 

117. Q. {Mr, Muir-Machenzio) — Is it your oiporionoe 
of some tanks in British territory that people would sooner 
wait to tbo very last moment for rain rather than take tho 
trouble of making distributing channels and pay evou the 
light rate which falls on tliomP — Yes. They should bo made 
to pay a very light rate on all tho lands commanded, so that 
they pay whether they take water or not. 

118. Q. If, on tho other hand, 3 'ou put a water-rate on tho 
tank and fir.st start h 3 ’ demanding a very low rate, do you 
think that would ho a good policy ?— I think them might'bo 
dilllcnlty in mising tho mtes afterwards. I tliink that in 
British territory they raise tho rates every five 3 ’ears ; it 
would be very difilcult to do so here. 

119. Q. Why P A man is charged low rates and finds ho 
gets valuable crops, and profit of, say, Es. 20 on acre. If 
you put on a rupee more to tho rate, it would bo still worth 
his while to lake the profit of Es. 19 P— My experience is 
that ho wilt say : " for five years I paid so much ; wliy should 
I now pay more ? ’’ 

120. Q. Would thero bo no cbauco of digging small tanks 
in Bhavnagar where thero is black soil ?— In Bhavnagar yon 
could. They have also got a fow village tanka up in tho 
north-east of Kathiawar. 

121. Q. Do yon eonsidor that tho digging of tanks or 
bunding up would bo likely to result in improvement by 
washing the soil? — I think it would. I proposed this for 
Eunn. 

122. Q. Do yon know an 3 -tbing about water-logged areas P 
— ^Notbiug. 

123. Q. Y’ou have no oxperionco of draining P— No. 

124. Q. A great number of wells wore dug in tbo 
famine ? — Yes. 

125. Q. Is iberc any cbauco of tboso wells being main- 
tained ?— Only in tbo western parts whore water is very 
near the surface. 

12G. Q. They would bo unused in ordinary 3 ’Cars ? — Yes ; 
they will lot them go out of repair even though they have 
money to repair them. 

127. Q. Would it ho advisable for the State to advance 
them money to do that ? — Yes. 

128. Q. Does tho State take Es. 6-8 an aero on wells P — 
I think they only take an increased share of the produce ; 
one-fourth instead of one-sixth ; that is about the average 
share. 

129. Q. Does tho share of produce vary much in different 
States P — Not very much. 

130. Q. Have you ever heard of a system by whidi tho 
State takes so much per hos instead of a fixed assessment ? 
—No. 

131. Q. I understand this is done in Bhavnagar P — I d° 
not know that. I havo never heard of it. 

132. Q. {Mr. Bajaratna Mtidaliar.) — You say famine 
is almost unknown in this district P — ^Tes. 

133. Q. There is practically no irrigation of recent date P 
— ^None, until three years ago. 

134. Q. The r.ayat is able to obtain a fairly good outturn 
from dry crops in normal years P— Yes. 

135. Q. Do they consider that it is bettor to r.aise diy 
crops than wet crops which certainly takes a larger expendi- 
ture? — I think it is only very recently that they have learnt 
the benefits of in-igation. Hero, near Eajkot, they liave 
good irrigation ; every field under command is irrigated and 
there is great competition to got water. 

136. Q. {Mr. Ibbelson.)— Yaw are talking of irrigation 
from tanks entirely P — Yes. 
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137. Q. lousay the area irrigated Ly wells depends on 
the size of the wells ; are there different sizes P What is 
the diameter of an ordinary well P— From 20 feet np to 60 


138. Q,. (1/^% E(ij(iTo.tntx -They irrigate 

only about five or sis acres P— No ; about eight acres as arale. 


139. Q. In a well 60 feet in diameter you can have ahotil 

a dozen mots or so P — You ought to have; the people gene- 
rally use four mots in a large well. ’ 

140. Q. How deep is a well sunk P— About 30 to 35 feet 
on an average. You can sink a little Itaoltcha well of SO 
feet for Es, 600. 


Proceedings of the Government of Mysore, Seveniie, dated Sdth January 1902. 


Bead again — 

Government Hrooeedings No. 4115-7-I1.-1414, dated 5th 
^ovenabor 1896, directing a re-classification of ricoand gar- 
den lands in DavaUgere and six other talnks of the Chitnl- 
di*ug district with special I'ftference to the value assignable 
to tho water-supply now enjoyed by the lands. 

Head — ■ 

Memorandum by the Superintendent, Eevenue Survey, 
received in August 1901 on the subject of treatment at 
revision of assessment of gardens irrigated by means of 
wells. 


No. E.-3138-46-E. F.-8-1900, dated Bangalore, 

24th Jannary 1902. 

Obdeb THEEEOK.^After mature consideration, the 
Government of Mysore are pleased to direct that the revi- 
sion of assessment on well-irrigated lands he carried out at 
the ro-survey according to the following principles : — 

(I) Well-irrigated land bronght under iiTigiition since 
the last settlement to be assessed at simple dry crop rates, 
if the wells belong to class I ; and within the highest dry 
rates, if the wells fall under classes II and III. 

(II) Well-irrigated land recorded as snob at the last 
settlement should be assessed at dry rates, if the well supply 
has failed. 

(III) Well-gardens, recorded as such at the last settle- 
ment, shall he assessed within the highest dry crop rate, if 
they solely depend on wells which received no aid directly or 
indirectly from Government works and fall under class I, 

(IV) Well-gardens, recorded as such at the last settlement 
if they are irrigated from wells falling under class II or III, 
will bo assessed on their merits. 


r enjoying both well and tank snpplr 
(class IV) should be assessed on the superior supply, ie'., 
the tank. 

(VI) Tho existing mtes on lands referred to in rales II, 
III and IV above are not to be raised at the levisioD. 

The following is a rough description , of the classes of 
wells referred to above : — 

L Wells purely self-dependent situated neither below nor 
above any Goveiument tank, nor below any Government 
channel, subdivided as follows ! — 

(o) Fahka wells, crops grown various. 

(5) Cheap, often merely temporaiy wells used for what 
is known as "Khushki Bagait,” almost always 
cocoanut cultivation, water only necessary whilst 
trees are young. 

II. Wells Slink all along the banks of streams and for the 
most part outside tho boundaiies of tho occupancies they 
irrigate. These Kells are not very costly, 

III. Wells sunk within a tank serie.o, either above or 
below a Government tank or below Government channel. 
These wells are directly or indirectly dependent on 
Government works; when they are in tho " Atobkat" of 
a tank, the holdeia prefer the percolation to supply by 
gravitation from the tank or other work. They like liav- 
ing complete control over tho water they use. In all these 
wells, the existence and maintenance of Government tanks 
is of wtal importance as koopiug np tho level of tho water 
in the wells. 

IV. Wells under o tank or other work and only supple- 
mentary to the tank or channel supply. 


Colonel 
P. Grant, 


CoioEEL J. P. Gexht, Superintendent, Mysore Kovenuo Survey. 
(Bangalore, IStli January 1902.) 



Confining my remavks and replies strictly to points with 
which I am conversantfrom personal observation, or regard- 
ing which the opeiations of my department have naturally 
put me in possession of some information, I submit tho 
following : — 

Query 1. — I know the whole province pretty intimately, 
having personally settled seven-eighths of tho taluks, and 
have also been present at the earlier settlements in 1863, 
although at that time only in charge of measuring and 
classing operations, which however enabled me to see tho 
country very minutely. 

3. (2) and (3) of this question ate embraced by (1). If 
population be sparse, it would be unreasonable to expect 
(excepting in purely grazing tracts) many cattle, and 
consequently much manuro ; for, excepting leaf inanuro 
from the Honge tree (pongamia glabra) used, wherever 
availftblo, chiefly in tho eastern district of Kolar, no other 
manure is made use of. Tho most spar.scly-populatcd 
portions of tho province arc tho taluks of Chnllnkcre in tho 
Cbitaldrug district and the taluk of Pavngada in tho 
Tumkur district. The taluk of Hiriyur in the Chilaldrug 
district is also very poorly populated. Viewed as a district, 
Cldtnldrng is the most sparsely populated tract in the 
province ; but tho population is unequally distributed, 
decreasing from west to cast. The holdings in tho eastern 
parts run very large and tho dry crop lands are but seldom 
manured. Tho largo stretches of black cotton soil nre 
annually cultivated, but tho red and sandy stretches, being 
never mannred, arc put under crop only onco in two or 
■ even three years. The western part of Ibe district con- 
tains much smaller holdings, enjoys a better rainfnll, and 
manure is used more or Ic.-s. The above remarks apply to 
dry crop lands. Garden and wetlands, wherever situated, 
are manured. Tho question asked is, whether sneh a state, 
of things as I have described conslUnlcs an obslnclo to the' 
exfonsion of irrigation. Irrigation is more prized ib the 
eastern and had parts than in tho western ana belter parts, 


because in the former tho people have nothing eho 
to depend upon, their dry crop opltivation being 
quite insufficient for their existence, while in the westem 
and bettor part dry crops are romnnerative. I m.ay 
safely say that tho sparsity of population is no ohstaolo to 
tho oxtensioD of irrigation, for the people, never manuring 
the dry lands, have enough manuro for tho irrigated hands, 
which nre not available to the extent the people ate quite 
prepared to undortiike. There nre, fortunately, many 
natural springs called talpargis in tho eastern taluks, which 
arc made use of by long channels led from their source, 
and every stream and likely low-lying spot is eagerly 
competed for. Tho eastern rayats mo far more skilful 
cultivators of wet land than the western rnjnt.s who, 
having dry crops to fall back on, arc callous about irrig.a- 
tion and unskilful in regard to the little Iboy have. 


(4) The suitability or otiiorwiso of the soil to irrigation 
1 a question of enormous importance. Tho question turns 
ntircly upon black cotton soil, for wo know limt other soils 
lay bo pronounced suitahle, but regarding tho suitabiiify 
£ black soil opinions are divided. There aro considerablo 
tretohes of black soil in (he Davangcro, Cliitnldrug, and 
liriyut taluks. If black soil is unsuitable to irrigation, 
mportant works of irrigation contemplated or in hand will 
0 defeated in their main object and will certainly not be 
Dmiincrative ; tho Marilmnavo project, for instance, 
will briefly givo my opinion for what it is worlb. lie 
now that the rayats who occupy black soil, rightly or 
TOngly, have some prejudice against using irrigalion. 
Tioy have hardly even made the experiment, the real tmtn 
eing that tho 'dry cultivation of black soil f*)*/ 

ud a bumper year makes op for several yc.ars of bad yield, 
loreovcr, the rayats of tbese black cotton soil parts are 
uito unaccnstoinod to irrigation. Could _t!io luvagmia 
nd more eastern rayats bo imported to Hiriyur, I bare us 
oobt they conld muko something of the opporfoniws 
Icrcd. My own opinion is that black-cotton toil does 
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not admit of rogninr irripation, and tlint tlio mfflns of 
irrigation proTidcd, wntor would go little fnrtliortlmn caving 
tlio crops by modornto wnlorings. I speak licro of irrigation 
for ordinary dry crops. If black cotton soil bo converted 
into what is known ns wet land, I beliovo Hint it will Inko 
sevoml years before good crops arc obtained, and Ibon only 
because sand and other earth has gradually been intermixed 
and tbo whole has bcoomc friable. 


, 9. (1) In Mysore there arc no private owners of river • 
channels or oannis. J 

(2) Tbo commonest praotico is for tbo owner to sublet 
on “ wnrnm " or half tbo gross produce, and sometimes on 
“ gutta " or fixed rate coming to about the same figure. 
In either case the owner pays the revenue assessment. 
This rate must necessarily bo on the area actually culti- 
vated. 


(6) Uncertainty of supply of water isn factor in dopre* 
cintion overywborc. In all, excepting the most western 
parts of the province whore tanks are of little count and 
rarely constructed, thero is always more or less uncertainty 
as to whether a tank will fill. Speaking in general terms, 
this uncertainty is the greatest whore the rainfall is least. 
A bad rainfall is of course an obstacle to extension of 
irrigation ; but, on the other hand, a country possessing.a 
had rainfall is just where irrigation is most necessary and 
niost appreciated. Tho tanks in the eastern parts of tho 
province trust to tho north-east monsoon for their filling ; 
those in tho central and western parts to tho south-west 
monsoon ; consequently, in the former case, tho raynts wait 
for what ate called “ Vnisnk " or Into crops ; in tho latter, tho 
raynts take, indeed generally arc forced to take, “ Uartik ’’ 
or early wet crop. Such conditions no doubt involve uncer- 
tainty and risk', but it could not with accuracy bo said 
that they are an obstacle to the extension of irrigation. 

(C) Lack of capital there no doubt is j but, ns I have 
already observed, thero will bo no want of raynts coming 
forward, especially in the eastern parts of tbo province, 
if tho land and tho means of irrigation are offered them. 
These eastern rayats are the men who should be encouraged 
by grant of loans and assistance generally. They are tlio 
mort indnstrions of all our roynts and would repay what 
wos lent them. 

(7) I do not believe that tho fear of enhanced revenue 
assessment enters into tho calcnlations of tnyats in taking up 
land, irrigable or otherwise. 

(8) I believe the tenure in Mysore to bo ns sound and 
secure us any in India. 

(9) I know of no reason why irrigation should not extend 
when soil and water are available. Thero is of course the 
black cotton soil uncertainty, and there is also the extreme 
'rolnctanco-on tho part of rnyots, unaccustomed to irrigation, 
to oommenoo a new mode of cultivation. Theso poiutfi, 
especially the first, cannot bo disregarded. 

4. 'Wliat are known ns “ swant kero " or private tanks, when 
repaired or constructed, and maintained by private indivi. 
duals, pay onl^ three-fourths of tho full wot assessment. 
This concession is permanent ; only tho full nssessmont is 
liable to revision when a fresh settlement is made. An 
Occupant, under tho survey settlement, can construct a 
tank in his own land to irrigaio lands in his holding, ond 
thero will be no enhancement of tho revenue assessment. 

I consider the above concessions sufficiently liberal. 

6. Tho extension of irrigation docs not injure other onlti- 
votion ; on tho contrary, it favours it, inasmuch as more 
capital is produced. Dry cultivation may stand in tho way 
of irrigation of other lands, but never can irrigation stand 
in tho way of dry onltivation. 

7. I am not clear as to what is meant by a canal of 
oontinnons flow. In the Case of river channels led from 
rivers like tho Cauvery in Mysore, tbo water is usually shut 
off in January and is afterwards let on for ten days at a 
time for the irrigotion of sugarcane. If by continnous 
How is meant that the water is lot on at all times and two 
haivesta tendered possible, the value of tho produce of 
land would bo enormously increased. A not unfair esti- 
mate is 'given below, not based on any average, but still 
applicable to land which has come under my notice : — 


Description, 

Produce value, Es. 

Year of 
ample 
rain. 

Year of 
normal 
rain. 

Year of 
drought. 

Dry onltivation . . . 

20 

16 

2 

Biver channel, two harvests . 

SO 

90 

90 

Eiver channel, single harvest . 

60 

60 

! 60 

1 

1 


In my experience the supply from a good river in Mysore 
varies little. The value of the produce would probably be 
greater in a bad year, but this I have not allowed for. It 
is impossible to say too much of the value of river channel 
irrigation. < ' - 

Vol. IV. 


(3) Under a channel drawn, say from the Cauvery, Es. 8 
per acre would bo a high rate ; Es. 4 per aero would bo a 
comparatively low rate. Tbo dilTcrcnco would bo duo to 
di|rcronco in facility of water-supply, difference in olass of 
soil, and deteriorating qualities in the soil, ns, for instance, 
salt cfilorcscenco. Eotn water and soil class arc combined 
to work nut tbo mlo of nsscssment, Tho rate is paid on 
tho whole irrigable area in ocenpanoy. 

_ 10; So far ns I am aware, tho mnintennnoo of the minor 
distribntion channels devolves on tho occupant or tenant ; 
that of tho main channel on Government. I never have 
heard of recoupment being given or asked for. 

31, Salt effiorcECcnco, “upnlwat," or water-logging, the 
presence of any deteriorating quality or defect in the soil, 
aro, when met with, dnly allowed for at time of classifica- 
tion and tho rate reduced accordingly. Water-logging is 
not very common ; tho remedy is drainage. Drainage is 
resorted to in plantain gardens and in betel-nut gardens, 

12 to 21. Tho oannis hero alluded to I take to mean 
channels led from interior streams compared with class B. 
There aro a few such olmnncls in Mysore, but the dams aro 
not necessarily temporary. I need not repent my remarks 
on qncrioB Nos. 7 to 11 which apply, in a modified degree, 
to tbeso less pretentions ohannols. 

22. I do not consider it advisable to encourage and assist 
tho construction by private persons of works Inking such 
high rank as river channels, 

33. — Tanks. 

23. (1) Tbo tank system has been developed to an oxiia* 
ordinary extent nil over tho province ; in tho Kolar district 
perhaps more than anywhere else ; hut Mysore, ns a whole, 
possesses more tanks than any other equal area in India. 
The Engineer, tho Eevenno Officer, and tbo rayats have 
from time immomorial boon in search of suitable sites for 
tanks. It was ono of the oliicf and most interesting duties 
of tho Eevonue Officer, and tho rayats were invariably 
pointing out what could bo done. Under such oironmstances, 
in a country pconliarly adapted to the purpose and contain- 
ing many facilities, an immense number of tanks have 
been constrnoted. They aro tho life of tho country, and 
thrcc-fonrths of tho wells in tho province are directly 
or indirectly dependent on thorn. 

(2) Almost every village which possossos a tank has 
its “ nirganti " or hereditary village servant, whoso duty 
it is to TOgnlato tho distribntion of water. 

(3) Tho period for which tho water supplied lasts varies 
in every possible degree from tho first class tank to tho 
humble katto ” or pond irrigating only two or three 
acres. Very few tanks are really first class. Two harvests 
ore quite the exception ; still they ore taken in a few iu- 
stanocs. By far the mojority of tanlts suffice for only ono 
harvest : certain under tbo better tanks, precarious under 
the ordinary tanks, nooording to tho season. Some tanks 
fill oveiy year, tho ohannris miming up to March and 
April ; others fill only onoo in three or four years ; and 
why this difference should exist oven an Engineer wopld 
find it difficult to explain. The area irrigated in some 
cnees is Indioronsly out of proportion to the supply stored. 
The assessment is fixed on tho average supply of water 
during a number of years, and tho ascertainment of this 
point is one of the most difficnlt duties of the Classing 
Officer. 

(4) A correct answer to this question is beyond human 
power, .Thousand causes lead to more or less area loiiig 
irrigated : the area available, the inclination, means, and 
skill of the rayats, the condition of the tank, and eo forth. 

24. We may assume thot tank irrigation increases tlio 
value of the produce of land in every ease hut in countless 
degrees. 

. (1) Double harvests aro rare. 

(2) Gardens of perennial and valuable produce are more 
common under tanks than under river ohannols, and tho 
class of the tank is no index to tho superior garden culti- 
vation in question. The reason why garilons under river 
channels are uncommon is that tho percolation in the onse of 
t£^?^ks is so much gvoator. Tanks are always oonstruoted 
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Jn low-lying sifnations; river channels run anywhere. 
' "Even the smallest tanks have sometimes snperior gardens 
nnder them. Gai dens unaided hy wells aie very rare. - 
(3) Already replied to under query 23. 

25. Already replied to. 

26. This is a very important que siion and will he replied 
to under E.— “iVells. 

27. I cannot. Circumstances v.ary too much. 

28. (2) The owner usually sublets on "waram” or half 
produce, owner paying the revenue assessment. 

(3) Assessment varies in every possible degree from 
almost purely dry crop rate to Es. 6 or even Es. 7. I speak 
of ordinary wet land growing rice and sugarcane. Betel- 
nut and other superior produce the State has from time 
immemorial asserted its right to share in, and garden rates 
run higher than ordinary wet rates. 

In (2) the rale is of course on the area actually cultivated ; 
in (3) it is on the whole irrigable area occupied. 

29. Already answered under clauses B and C, 

30. The tank is the care of Government ; also the main 
channels in the case of very largo tanks. The dislribntion 
channels rest with the owner or tenant. I have never 
heard of recoupment being asked for or granted. 

31. Government assists owners of private tanks with pro- 
• fessional advice and work, when necessary. The owner main- 
tains the tanks. The minor distribution of wafer is very 
much the same as in the case of Government tanks. 

32. Yes, in the case of repair and restoration of dilapi- 
dated tanks, but always under preliminary professional 
inquiry. The construction of new tanks I do not regard 
ns a safe concession, nnr yet Iho restoration of ahandoned 
tanks, for they have probably been abandoned by Govern- 
ment intentionally. Carelessly granted permission might 
endanger the whole scries of tanks. 

. a:.- Wells. 

34. (1) I cannot hotter answer this than hy submitting 
for the inspection of the Commission (and kind return) a 
well map, which I had prepared for my own use, of the 
Chitaldrug district. 

The lift of water from surface to roller or fulcrum varies 
greatly. In (ho Bangalore and Kolar districb, where 
water is near the surface, the fahota is used. Tlicso wells 
arc exceedingly valuable and nearly all are dependent, 
directly or indirectly, on tanks. Wafer is often within 3 
and 4 feet of the surface of the ground. Wells of this 
kind represent, in my opinion, the most valnablo kind of 
cultivation in the province. 

(6) Depends onliroly on depth of water. “Pnkotns” 
where wafer is near surface ; " kapilo " wells whore water is 
far below the surface. 

(C) & (7) Areas vary so much that data for striking an 
average are wanting. The area commanded hy a well is 
often limited by the area in tlio owner's possession. A deep 
well often irrigates from 3 to 4 acres. In Bangiiloro and 
IColar districts the palola wells are often shifted from ono 
spot to another at pleasure, or ns many new wells sunk as 
may bo required. 

85. In my opinion well irriention produces the best crops 
in tbe province. Irripalion from wells increases ilic_ value 
of the produce of land enormously, especially in districts 
like Bangalore and Kolnr. 

(1) & (2) Under wells tbo variety of crops raised is 
greater than nnder any otbor kind of irrigation. Snperior 
garden crops, sncli as belcl-nnt, cocoannt, panvcl (creeper), 
mulberry, are, almost invariably, irrigated from wells. A 
garden, cocoannt excepted, is rarolv found witbout a well. 
The best vegetables arc always under wells. The welb ore 
in many cases supplemental to tank supply, bat many 
gardens are raised nnder wells alone. In gardens under 
tanks tbo tank water is rarely tsod by gravilnlion ; all the 
garden owners care for is tbo position ; the watering is done 
from the well. 

(3) No aconrato esliinalo can bo made ; the yield must 
bo greatly Increased. 

36. Any attempt to make snob an estimate would bo 
futile. I was informed oi\ good nnlhorify that tlio gross 
vicld per acre nnder some of Iho “pakola” wells_ exceeded 
Its. £00 in vnlnc. Tlio variety of crops raised is so great 
ns to defeat any attempt at esUmnle which, to bo of use, 
should be with’ reference to cnc particular crop. 

(2) Tlic supply is from springs in the case ol deep 
wells, and from irercolaticn and tbe high level snaiulaincu 


by the presence of tanks in the wells in the Bangalore and 
Kolar taluks just described. I do not think there arc 
many instances of the water becoming too saline. As a 
proof of the advantage rf tanks to wells, I iray menUra 
that when a tank is for any ressen abandoned, a 'storm cf 
protest arises from owners of wells both above and below. 

(3) Tbe cost of wells varies greatly from that cf the 
cheap and often-shifted “wells where water is rear the sur- 
face to that of the deep wells sunk in less farcured spots. 
The wells sunk in the beds or on the edges of streams (a 
class not inquired about by tho Commission) ore very cheap. 
Unfortunately, tbe cost of wells is in inverse ratio to the 
valnc of tbo water when raised ; in other words, the Kohr 
and Bangalore districls have tbo cheapest wells and the host 
cultivation ; the Chifaldrng district has tho most costly 
wells and inferior cnltivation. Near tanks, wells are cheap; 
independent of tanks, they are costly. A well in thefonner 
case might cost Es. SO or Bs. 40 ; in the second case, as 
much as Es. 300 or Es. 400. The “ pakota" used indicates 
water near the surface ; tho “ kapilo ” well, where the 
leather bucket is worked by hnllocks on an inclined plane, 
indicates considerable depth. The “pakota " is common in 
tho Kolar and Bangalore districts ; the “ kapile ” wells arc 
common in the Chitaldrug district — tho inference is 
obvious. 

(4) Wells near tanks last long ; those independent of 
tanks and fed from springs are uncertain ; new wells found 
near them often diminish the supply in the old ones. On 
the whole, tho duration of wells in Jlysoro is good. 

37. I do not think subletting is at all common In tho c.iso 
of well-irrigated lands. 

(2) Tho assessment p.aid to Government by tbo owner of 
a well varies from Ee. 1 to even Es. 8 or Es. 10 per acre. In 
tbe case of “kapilo ” wells, tbo into is usually low, TIic 
rate is no proper indication of the weight of the asse.ssmcnt 
which is really on the well. A well itrigoling only ono 
acre when it was capable of irrigating 3 or 4 ncrc.s would 
have a comparatively high rate on that ono acre. Con- 
versely, a well irrigating to its fnll capacity, the rate would 
ho comparatively low. Tbo depth of the water from the 
surface, the cost of tbo well, and its duration (in hours 
working per day), are all factors in fi.ring tho assessment. 
No lands are more prized than welhirrigatod lands, and on 
no lands is tho assessment so easily and readily paid. 

Tho talc paid to Government is on the area recorded at 
tho original sclllcmont as under irrigation ; and if the 
owner extends tho area under irrigation, no enhancement of 
rovcDUo occurs, nor will any enhancement occur at a revised 
Eettlemcnt. 

38. In the case of “kapilo" wells, ditnculfy no doubt 
occurs in solceting a spot, and tlio man wlio sinks tho well 
often docs not Inaow when water will bo met, and no doubt 
ho runs a pood deal of risk. In the high class ''pakota" 
wolls such difficnlticB and risks ato few. Government has 
been extremely liboinl in advancing money for ilie finking 
of wells, but not, I boliove, with very impoitant results. As 
regards expert advico, I am inclined to believe tliat tbo 
raynt bns not much to learn in tbo selection of spot and 
sinking ; but, in tho matter of raising tho water, export 
advico would bo of great use. Cost i.s tbe usual drawback 
in inducing tbo rayats to adopt any improved mode of 
raising water. tVliat must bo sborvn tbom, by ciliibitioii 
at some centra] place, is a chean inotliod. Expensive 
molbods they will have nothing to do with. _ An exhibition 
was once held at Mysore with tbo above objects, and many 
good molbods were practically illnslratcd, but they were 
nil too costly. 

39. I do not bolievo in tbo practicability of Ibo fugges* 
tion bore made. 

40. 1 have already staled tbnt in ibo Bnng.alore and 
Kolar districts, and in sbort nnywbero wbero water is near 
tbo surface, wells arc not only cheap but arc often temporary, 
tbeir site being shifted frcquonlly and now wells sunk M 
required. They ore not only cxlremcly valuable for the 
crops raised, bnt they eke out the means of snbsisfeneo 
wonderfully in bad yeara. A year of scarcity, if ffvere, is 
not a time when nconto care to engage in construcling 
wells, even when hclpoa by Govcrnmonl. Every eneonrago- 
ment, however, should be given, and no more fitting object 
for the rules framed nnder section 101 of tb» Land Enentje 
Code (Government rroccedings No. 25JS-CC, dated lOib 
December IDOl). 

General. — ^Tiic Commission have left out of tl'ir ques- 
tionings soiuo ebcscs cf irrigation wbkb doserro a word 
of notice. 
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ilalnad I'icc lands . — In tlie western (Mnlnad) .tracts 
tlioro are largo areas of rice land dependent upon perennial 
hill streams unaided by (auks. The water-supply is very 
certain and a considerable proportion of the land is double 
crop and will continue to bo so unless any unwise policy 
denuded the forests, when they would certainly revert into 
single-crop lands. 

These rice-producing tracts (I say nothing of the betel- 
nut gardens of which the Malnad is the home) are of 
in.mcnse importance to the country generally. 

Wells in -beds and edges of streams , — A for larger 
pronertion of well irrigation than is generally supposed is 
conducted on the banks of streams, or rather in the holdings 
■ which adjoin them, by moans of wells snnk in the beds or 
jnst on the margin of such streams. This is a very common 
feature in Mysore well cultivation, and fortunately such 
cultivation is found to a considerable extent in the eastern 
' and north-eastern parts of the Chitaldrug district, of which 
I have given so unfavourable au account. 

“ Saguvali IcatCes " in black soil . — In the black cotton 
soil tracts in the Hiriyur, Chitaldrug, and Davangere taluks 
-of the Chitaldrug district there is a practice, very common, 
of running up embankments in favourable spots, not to 
bold water, but to collect silt and soil. In these “saguvali 
kattes,” as they are called, even'iin bad seasons, jola, obenna, 
•and sometimes wheat and cotton, are raised, where else- 
where the crops are a failure. These werks should bo 
encouraged ; at any rate they should never be prohibited. 
They do not concern the irrigation question, but are worthy 
of mention as an undoubted factor is in the guard against 


■bad Bensons. As bearing upon the question of irrigation so 
far as it can be affected by the revenue demand, I may 
mention that the Government of Slysore has most wisely, 
indeed necessarily, sanctioned an entire re-classification of 
the water supply to all irrigable lands. This re-classifica- 
tion is completed in about six taluks and will be incor- 
porated in the revision settlement. The measure ensures 
two desiderata — 

1st , — The wet assessment will be based on the data of 
the present time, not on the data of 30 years ago, since 
when many changes in water-supply have occurred. 

2nd . — A liberal policy in the revision of the assessment 
of well-irrigated land will be possible, calculated to afford 
every encouragement to the present holders of wells and to 
others who may wish to sink new wells. It is premature 
to sketch the outlines of this policy, but I have no doubt it 
will be on liberal lines. 

' It I may be permitted to offer an opinion, I would say 
-that the true policy for the Mysore Government to adopt, 
■in view of the contingency of bad seasons, is a thorough 
repair of tanks, large and small, or major and minor, as 
they are defined. I have shown that three-fourths of the 
wells are dependent, one way or another, on tanks ; and in 
doing the best possible for the latter the former will equally 
improve. Hirer channels have every care and contribute 
enormously to the general prosperity, but the tanks, not 
forgetting the small ones, and the wells so intimately allied 
with them, are the very life of the people, and what relief 
they give in bad times is at the people’s doors. 


1. Q. {The President.) — You have been for many years 
connected with Mysore P — Yea, since 1863. 

2. Q. No doubt yon have seen many changes in the 
province since then ‘'—Yes, great changes. 

5. Q. Looking back to the dark days of famine, is the 
country in a hotter position than then do you think P — ^Yes, 
owing to the extension of railways, improved irrigation and 
general advance. 

4. Q. Yoti say in paragraph 4 “ the suitability or other- 
wise of the soil to irrigation is a question of enormous 
importance. The question turns entirely upon black cotton 
soil," That is exactly our experience wherever we have 
been ; this question is most important j do yon differentiate 
between black cotton soils P — I think it would depend 
chiefly on the locality and the inclination of the people. I 
know of many cases in which black cotton soil is irrigated 
fairly successfully. I am told that when crops are grown 
on it, the grain becomes coarser and the straw improves ; 
the fact is that people are unwilling to attempt irrigation 
on black soil, not so much becanse they think it cannot be 
irrigated, but because they are disinclined to attempt a new 
mode of irrigation. I think it depends on the locality in 
which the black soil is situated and the agricultural skill 
and inclination of the people. If there were black soil in 
the east of Mysore, there is no doubt that it would be taken 
up ; if you offered it in the centre of Mysore, where the 
population is not so great and dry cultivation is sufficient, 
people would not willingly come forward and take it up. 

6. Q. They would bo content with their dry cultiva- 
tion P — Yes, if the population is not very large; it the 
population is large, they would undoubtedly take it up. 

G. Q. Would they grow and irrigate dry crops upon 
itp — I think the utmost they would do in the parts where 
black sCil is found would be to attempt to save their crops ; 
I doubt if they would undertake wet cultivation, that is, 
rioo and sugarcane. 

7. Q. (AD'. Ibbetson) — Are you speaking of the Mysore 
•district P — The central parts of Mysore. 

8. Q. (The President.) — In the other partsp — I think 
they would take it up in well-populated parts. 

9. Q, Would it bo mainly ricoP— Eice and sugarcane. 
In the exlromo cast of Mysore pooplo arc very skilful wet 
■cuUivator.s ; I believe they would take up any irrigation 
that offered ; in the central parts, where the population is 
not great, dry cultivation sufficos. In TumUur they will 
not come forward and undertake irrigation ; that is my 
experience. 

10. Q. Wo have found the answer given in many plaees 
that if black soil is not very deep, and if there is rnwrara 
below it, they would irrigate ; but if there is a deep stratum 
of black soil, they would not P_— I think .almost all soil 
changes its character under irrigation ; a mixture even a 
little below the surface would bo an advantage ; there is not 
the slightest doubt that if black soil were taken up for 


irrigation, it would change its character after four or five 
years ; silt and other soil would be introduced ; it would 
improve though it would take time ; that is what I am 
told. 

11. Q. We have been given to understand that irriga- 
tion of black soil would only be resorted to under pressure 
in a year of drought for dry crops; and it is only then 
that the rayat would take water ; what do you think P — I 
think so. There has never been anything done in Mysore 
to show what the people would do they have been unwilling 
to undertake an experiment, and we have no means of 
knowing what they would do, 

12. Q. As far as I remember of Mysore, they prefer 
growing their own food, such ns ragi and cholam to rice P — 
Yes, ragi and jowar in certain parts. 

13. Q. In the famine days people preferred ragi to rice 
in the famine relief camps P — Yes, 

14. Q. Yon allude to the many natural springs ; whore 
are these springs found?— If you take a line from Korta- 
giri, cast of Tumkur, and proceed northwards towards 
Mulk.almuru taluk, it is along that line that the channels 
are found ; there are a great many rooky hills very conducive 
to the existence of these channels, and they are of great 
advantage to the country. 

15. Q. The springs discharge enough water to make it 
worth while to make the channels P — Yes ; they carry their 
channels a long w.iy. 

16. Q. Have they natural channels P — They have to 
make the channels. 

17. Q. {Mr. .WfcAsIsos.)— Would they irrigate up to 60 
acres P — I should say they would in some cases. 

18. Q. Where the supply is good P — Yes ; that would bo 
a large area. 

_ 19. Q. Usually it is only a few acres P — Yes ; still some - 
times up to 50 acres. 

20. Q, {The President.) — You say in paragraph 6 
" these eastern rayats are the men who should be encouraged 
by grant of loans and assistance generally. They are the 
most industrious of all our rayats, and would repay what 
was lent them.’’ With wliat object are these loans 
given ? — For wells chiefly. I am alluding more particularly 
to the rules which have very recently been framed under 
section 194 of the Land Revenue Act. 

21. Q. That applies to Mysore ? — Yes. 

22. Q. Are they readily availed of P-Aj i),;!,;. (.j,g 
rules have been working sufficiently long for us to know ; 
during the famine efforts were made to get tho people to 
sink wells ; that is not a time at which they are prepared to 
do anything ; it is a mistake, iu my opinion, to- try to push 
the people to borrow money ; lot them come forward of 
their own accord. 

23. Q. (Afr. JiJeffon.)— Arc these rules for Gorernmemt 

advances ?— Yes. 
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' 2<1. Q. Had they not been made before P— They were ’ 

■«r. F. yranf.Yjiy recently made. 

25. Q. Had no advances been made previonsly P — Tes ; 
during the famine Mysore bas always been very liberal in 
the matter of advances. 

26. _ Q. (Mr. Muir ‘Mackenzie.) — ^Woro they made 
only in the famine P— No ; there are rules existing for the 
grant of loans for many objects ; they have not been 
embodied in any rules under the Code. 

27. Q,. In exeoutive orders P — Yes. 

28. Q. (Mr. Nicholson.) — The agricultural banks scheme 
' is one method of advancing takavi to groups of rayatsP — 

believe so. 

29. Q. A great deal has been given hy that means ; has 
there not P — I am not in a position to give a positive answer 
on that point. 

30. Q. (Tht Presidents — ^Is there much dissatisfaction 
•with the state of the tanks not being kept up to the 
mark P — Yes ; there is a great deal of trouble in that respect ; 

I allude chiefly to the minor tanks; there are 40,000 tanks 
in this province ; , minor tanks are of very great importance 
to the people ; there is always difficulty in getting them to 
take their share in keeping them in order ; so far as I know, 
the rayats will never let a tank breach ; should there be 
danger of a breach, they at once repair it ; but instead of 
good work being done, there is always makeshift work, 
whioh is, I imagine, unsafe ; they are most reluctant to 
have anything to do with the ordinary maintenance, tbongh 
they are aware of the advantage of these tanks. 

31. Q. Is there a feeling that Government should do 
it p— Tliey are always desirous that Government should do 
it and ask that Government should do it. 

32. Q. In Bombay there is a feeling among the people 
that, if they pay wet assessment, then Government shonld 
keep the tank in order P — I do not think they quite under- 
stand that question ; I am talking of the ordinary rayat. 

S3. Q. You say in paragraph 11 “ salt efflorescence, 

‘ npaiwat,’ or water-logging, the presence of any deteriorat- 
ing quality or defect in the soil, are, when met with, duly 
allowed for at time of classification and the rale reduced 
accordingly. Wafer-logging is not very common; tlie 
remedy is drainage.” Is drainage being practised _P — ^ 
Drainage mnst be carried out in sugarcane cultivation, 
plantain gardens, and betel-nut gardens. 

34. Q. Has the necessity been found for making regular 
deep drainage channels to cany off the water from irriga- 
tion P— I am aware of no such work on a large scale. 

35. Q. Do you know instances where salt efflorescence has 
come out and been washed away P — No. 

36. Q. (Mr. Muir-Mackenzie.)~lB any drainage done 
by Government P — I am not aware of any. 

37. Q. (Mr. N{cholson.)~~'l'he configuration of the 
country lends itself to natural drainage P-^fYes ; there is 
mote or less drainage in all garden onUivation. 

38. Q. (The President.)— As ye.nrs go by and tanks silt 
up and sites become less easy to get, I suppose one must 
look for extension of wells ns the real thing to fall back 
upon ?— Certainly I think so ; but in my experience wells 
follow the tanks. 

89. Q. If there was ho tank, there would bo no well P— 
In very many oases ; no tank, no well. 

40. Q. The whole spring level is raised by the tank P — I 
think BO ; there are a great many tanks in these provinces 
wliioh ate never used for irrigation ; there are no sluices; 
there are gardens below them and water is only used by 
percolation j they are exceedingly valuable to the gardens 
below them. 

41. Q. Ara the tanks of any size P — Yes ; they are 
comparatively large. 

42. Q,, Capable of irrigating 60 or 60 acres P — ^Tho ground 
below is occupied by coooanuts chiefly ; I might instance 
one locality whore that exists near Badibal, south-west of 
Chitaldrug. 

43. Q. (Mr. Ibhetson.) — la the benefit that the garden 
derives merely^ from tho natural percolation, or is a well 
sunk ? — The object is to get the percolation ; in every oaso a 
well is sunk, a tank is really of benefit to the garden 
through tho well. 

44. Q. (The President.)— Under tho circumstances tho 
well need not be a very deep one ? — No ; ns a. rule, -whero 
wells are dependent on tanks, water is comparatively near 
the surface. 

45. Q. Is the “ pikota " enough P — Yes. 


46. Q, Are these wells generally pakka P— No, 

47. Q. Merely holes P—Yery often ; as a rule, the more 
a well IS dependent for its existence on a tank, the more 
easy js tho sinking of the well and the cheaper is the well, 

48, Q. It is not worth while to make .an elaborate 
paasonry structure ?— They don’t do it ; very often so cheap 
IS the well that tliey shift its position. 

49, Q. (Mr. lihetson.) — Why P — Because, supposing a 
man has 4 to ,6 acres in any part of which a well can be 
sunk, one well would scarcely be sufficient to Jet him culti- 
vate easily ; therefore he makes two or three ; were they 
expensive wells, he would not undertake so much. 

60. (The President.)— I suppose yon count on getting 
water within 8 to 10 feetP — Much Jess. 

51, Q, Your well is a matter of a few rupees P — Yes. 

62. Q. (Mr. Muir-Mackenzie)—li water so near the 
surface, even in the case of tanks, that have silted up P - 
Undoubtedly, the silting up of the tank does not affect ■ the 
water level. 

63. Q. Even when the tank has gone so far as to be 
useless for irrigation ?— The tank is still beneficial to the 
well. 

64. Q_. (The President.)— You say in paragraph 37 
" a welt irrigating only one acre when it was capable of 
irrigating 3 or 4 acres would have a comparatively high 
.rate on that one acre. Conversely, a well irrigating to its 
full capacity, the rate would be comparatively low.” Is tho 
Tate liable to be changed from year to yearP — No. 

56. Q. Woald a man, irrigating one acre with a well 
capable of irrigating 3 or 4, go on from year to year irrigat- 
ing only one. How is the rate fixed P — Tho rate is fixed per 
aore, althongh practically worked out upon tho well ; suppos- 
ing 0 man esceeds that area, it is recorded and nothino' 
more will be charged. ' “ 

66. Q. Or, if he diminishes it, nothing will be reduced? 
—No, 

67. Q. Has any mechanical improvement over been 
introduced as regards water-lifting apparatus P — I have 
not seen any. 

68. Q. Do they use a leather bag with a spout P— On 
certain wells. • 

69. Q. IVitb a hose at the lower end P— I have not seen 
the hose, 

60. Q. You say “a year of scarcity if sevorels not a time 
when people care to engage in constructing wells.'’ In 
some places the famine of the last few years has given a 
tremendous impetus to the taking of loans for constructing 
wells P — I believe that the number of wells sunk during 
the famine in Mysore was not great. 

61. Q. You say towards the_ ond of your paper "as 
bearing upon the question of irrigation so far ns "it can be 
nfleoted by the revenue demand, I may mention that the 
Government of Mysore has most wisely, indeed necessarily, 
sanotioned an entire re-classification of the water-supply to 
all irrigable lands. This ro-olMsification is completed in 
ahont six taluks and will be incorporated in the revision 
settlement.” That re-classification will take a long time P" 
—Yes; the re-classification will have to proceed, excepting . 
in these six talnks, immediately after the xo-snrrey. 

62. Q. Is there a settlement going on now in the talnks P 
—It is just commencing ; I am ahont to submit proposals 
in the matter for the first two taluks. 

63. Q. You say at the end of your note “I would say 
that tho true policy for the Mysore Government to adopt in 
view of tho contingency of bad sejrsons is a thorough repair 
of tanks, large and small.” Would yoo make them over to 
the Public Works Department to doP— I believe the Public 
Works Department are very much opposed to that being 
done. I don't suggest the means, liowcvor tho end is 
attained ; tho repair of those tanks is most important, 
because the wells depend upon them. 

64. Q. Of course you remember Sir Eiobard Sankey's 
scheme. At the end of the famine wo came to the conclu- 
sion that it was too costly to continue ; I think his argu- 
ment was that wo should begin at the smallest and make 
every unit complete in itself. It was held that however 
valuable this might bo, it was prohibitive in point of cost 
after tho heavy losses of tho famine. I don't know what 
has been done since P — (No answer.) 

65. Q. (Mr.JIigham ,) — You said, if black cotton soil was 
converted into wot land, it would toko several years before 
good crops wore obtained ; when that is the case and good 
crops are obtained, do you think that the profits of cultiva- 
tion are such as to make it worth whilo to give up dry 
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from tanlm ore limited P—1 lliink jn 3 -solf that tanks nro a 
great deal older than wells ; wells nro sunk below the tank. 

108. Q. Supposing yon havo a tank from which yoxt 
have oiiaunols and can irrigate the land, and under that 
tank there are a number of wells using the under-ground 
storage. Your channels enable you to distribute the above 
ground storage ; do you, in order to avoid using two sources 
of supply on the same land, carry tlio direct irrigation from 
the tpk beyond the wells and supply it to land on which 
there is no well ; or do you give the direct supply to the 
simp land that the wells nro already made in P — -As a rule, 
it will bo found that where wolls exist they don’t use the 
water from the tank ; in that case the water passes to what 
wo call wot land. 

103. Q. That is the rule P — Yes ; now and again wo find 
that a man uses both supplies, but that is not usual. 

• 110. Q. Do you do anything to prevent him using both 
sources of supply so ns to economise the water P— Sometimes 
a man has got a piece of land situated under a tank in 
which ho has a well to which tank water can also be given, 
that man, during the curionoy of the settlement, says I 
want tank water too ; in that case inquiries would be made, 
whether, looking at the requirements of the others, ho can 
receive the water. Very often it is decided ho must go on 
cultivating without it. 

111. Q. You would give the pvofoveneo to a man without 
a well ? — Yos, as a rule. 

112. Q. (Mr. Htgliam,) — Are wolls ever ahandoned for 
tank water P— Very rarely, 

113. Q. IVhat is the reason P — Because ho prefers his 
well water to any other water j ho likes his own supply 
which cannot be interfered with. He would prefer a 
small tank to a big one. 

114. Q. (Mr. Muir-Machengie.) — Which assessment is 
higher P — Bagait is higher, because Government have 
always claimed their share of what is called snuerior pro- 
duce. 

116. 0,. (Mr. iiiSefson.)— Supposing you had _ half a 
Inkh of rupees to build wells with, how do you think you 
would do most good to the people and proteoc them efiec- 
tually by building these wells in dry lauds where they have 
no means of irrigation or sinking them under tanks where 
they already have water available P — The tanks have taken 
np all the good sites } it is very improbable that you would 
find any good sites for wells. 

116. Q. There are hardly any places where wells conld he 
sunk with advantage? — 1 think there is very little suitable 
ground left for sinking wells. 

117 . Q. Do the villagers regulate the distribution of water 
from tanks themselvesP — It is done by the nirganli. 

118. Q. Are there many disputes P — I have heard of very 
few. 

119. Q. I have heard elsewhere that if a tank does not 
■fill up, 80 that the supply will not be enough for the land 
which requires water, the people will not use any of the 
water, because they cannot decide who is to use what there 
is P — I have not heard of such a case. 

' 120. Q. Do you doubt if that is the case ? — It is not in 
my experience. 

121. Q. I understand that your revenue on wet land is a 
consolidated revenue, — paid whether they take water or 
not P— Yos. 

122. Q. Even if a tank is empty, they will pay their 
regular assessment? — Yes. 

123. Q. You say it is most difficult to get people to do the 
petty repairs of their tanks ; is there any sort of penalty 
which can be imposed, making a man pay double the value of ' 
the labour, or anything of that sort ; is there any law to 
that effect P— I am not aware what power Government has ; 
it is laid down in the old standing custom of the country. 

124. Q. Who has charge of that work : the Public Works 
Department or the Kevenue authorities P— I think it is a 
dual managoment. I have nothing to do with it. 

125. Q. With regard to advances. Government advances 
were eommou enough before the introduction of the now 
rules P — Yes ; I think the rules were framed more because 
the Code laid down that certain rules should be framed; 
advances were made before under working rules. 

126. Q. Do yon know anything about thorn or their 
working? — I have had nothing to do with thorn. 

137. Q. Have you heard people talking about the terms 
on which Government money is advanced ; do you know 


any points on which they complain P — I IiaVo heard ho com- 
plaints. 

128. Q. You say now wells diminish the supply of old 
ones P— In making that romark I had in view some inde- 
pendent wolls, not tank-fed wolls. 

129. Q. Can you give any ide.a of how near it is safe to 
build wolls to one another without risk of their interfering 
with one another’s supply P How many wells conld yon pnt 
into 60 acres, for instance P — It would depend entirely on 
the water stratum ; in wolls under tanks there might he any 
number ; where wells are dependent on springs yon onuld not 
exceed ono well for 6 or 6 acres ; othenvise there would be 
danger of their robbing one another. 

130. Q. Is there any system in'Mysore of giving a man 
who constraots a now irrigation work an inatn, say one- 
tenth share of the returns of his bolding P — There nsed to 
be a one-fifth share allonod or panch'Mssa ; now it has 
been changed to one-fourth remission. 

131. Q. Were there many works constructed under that 
old panck'ldssa rule ? — 7'here were a gre.it many. 

132. Q. What was it exactly P — A man got off onc-fiflh 
of the whole assessment. 

133. Q. Have you ever heard the abolition of the old 
panchdiissa rule regretted ? — No. 

134. Q. I understand the old panch-Mssa rule was a 
share of the returns from Ms holding f — I cannot say for 
certain ; I think it was in the same nature as the present 
rule. 

136. Q. Wo have been told that the wet lands under 
tanks are mainly held by the richer and non-agrioultnrni 
classes, and that the poorer cultivators will not take tbem up, 
because they are afraid of the risk of bad years ; is that your 
eipetienco P — It is my experience entirely with reference 
to the channel lands which are altogether in the hands of 
capitalists ; it would not apply to tanks. 

136. Q. How did they, come into the hands of capita- 
lists P — I think in many cases they were acquired by Brah- 
mins who watched their opportunity of getting them. _ 

137. Q. Are the channel lands pariicnlarly valnablo P— ' 
Very valuable. 

■ 138. Q. Do you think that applies to channel lands 
only ? — Yes. 

139. Q. (Mr. Muir-Macl'ensie .) — You say that there 
are no lands more piizedthan well-irrigated lands, and yet I 
nndei'stand that the rate on well lands is higher than the 
rate on rice lands?— I don’t think the rate is higher for the 
reason I explained ; the acreage rate may appear higher, 
but it is really not higher. 

140. Q. I nnderstood.ySu to say that it was the custom 
of tho State to take a share of the more valuable produce, 
and that that made the assessment higher P — I was alluding 
ohiolly to the bofel-nnt gardens on which the rates are very 
high, simplj’ because the Government have always ^had 
their share of the superior produce; and not only that but 
the export duty is 25 per cent, higher than the land assess- 
ment. 

141. Q. Still I imagine it is true of these lands as of other 
well-irrigated lands that no lands are more highly prized P 
—Yes. 

142. Q. And on no lands is the assessment more easily 
•paid ? — ^Yes. 

143. Q. In a year of famine is it the case, as in 1876, 
that the great majority of the tanks r^uld bo empty P— 
Yes, 1 think so. 

144. Q. 1 don’t understand how, except in the more 
matter of river channels, the country is better protected 
now than it was then by the extension of irrigation P — It is 
only protected by increased crops. Apart from land under 
channels, 1 don’t think I conld say there has been any very 
great change. 

145. Q.. But even the new tanks would bo empty ; would 
they not P — Yes, that is likely. 

146. Q. I mean in time of famine would tho protection 
be any greater than it was in 1876-77 P -Only by iiioreasod 
produce under channels. 

147. Q. (The President.)—! suppose there would be 
some increase under wells ? —No doubt. 

148. Q. {Mr. Jifuir-ATaclcresie.)— Now, as regards tho 
silting up of tanks and its being impossible to use them for 
irrigation, would you say there are fewer tanks in cffojtive 
operation now than when you, came hero P— No; taking tho 
condition of the tanks and everything into account, they are 
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nlflut thf filin'; f^'tiif Invi' nml fcrnip linvf 

jiiijitorfil. 

1 !!\ Q, Ti e \iT.! -r*f HI ply iviittlil liivi' tmi rviiv-.l In «Pm<* 
lllOcf in o'l fi* ? — Yc;. 

150. Q. Viuny »ix (pIiiS." l.rvvi' I'pi-n re-i-lttnl?— Vrf, 

151. 1 ft» K'"ii tl.<' r. ■itU: it I'linwn n 

;;<!v.'(ftl inij nufinriil ('ll *.lip nvfr.i.'r ; - 1 tin' wntor 

rhK'.l-ralii '.i its* •Mirliotinl l>y ll',.- My’i'ti' On'oth- 

l\:f H*. ill nU-j-ifi'i', in tl r.t 1 li'.ili' r.'.' i f i!. il K,m 

I'.'.ni.''! riO fcuu' n|;.'. I ni;i lu*. nMr in hit \(>ii 
lit' rfi'ilt. 

IT'S. Q. X>’l iv.n in '.no tfiliiV''; — 1 il"n‘t fm' vrry 

1.'5. Q. f.lTr. lly " i-l nnicn *' vMi iiicin »,x- 

tfr.il’n i f iir’ni'.nl nn-ir— Yi " ; 1 ilini'l llifnl; lln-t.- in nn 
ir.cr.''A«f. 

IT'!. Q. li li I' I'n ' a 1, nl!l!titi(;li tin irtljtstpl ni<-.i 

l‘,n im! In^n » ilrr Jf ,1, Slip ihj ply 1 n K .-.' n;.* i i crttiii) tli.i! 
xcn p.iiM J ilt cii n l-.ii;! tf r'i-i«' I'li'. f — ! .1 m'l iliinl: » >. 

15 *. Q (Mr. ti'iriV.)— You mu ftiruinr,.! 

tl .'.1 it if A Ivt* il '0 to p' cn itilli tl'p- rl\*.i!V.*iti"Ii ; — 

I it.iii!; it t« sl.'n’Hif'r pr.-''<i.'y in t! e J.’it ttsli c! tiorini* 
f. in*. f.r.il rf tl.o rijAt, 

155. Q. 1 nil f 11x5 !n ttf*. fit a r'ntr iMd r,f ni.fli.rr 
j!- j l Ur’j, «.''! in Yi’.lM'.ilnr, ttl.t -1: Vul U .-ly (ji-''! utl 
civ'i 1 . i". tm? I 'r.i 1. f< tti H * il ? — \ fi. 

157. f}. llr.* it i*. •<p rtu'i-i r — Ml ‘t cf li.f Marl, oil is 
r.r. lor ir!!”.tii n ; 1 fxi'h.-t »sv I I ar.- tntic.ii i ittli-iilady 
wY'^tl.rr ll.Mr crarls tfiniii;, \ r.tni tt •; nt; j. Titiifly. 
1.*'?, Q. In it tfry I'.'iji; — 1 >’. oi:U <.m o, 

15’.'. Q. IVrs r.i-x » ’’! *il.-H tin ift ittipiti- ti t.iVo int.rp 
vat' r t! r.n tl.f ctl rj >.n;l ; — I am whjW to •ay. I fhciiiM 
t’-ifl- it noi-.'.i t.xVr.'i jrr'At ili-il nat--!. 

ll'"'. Q. You alinili' In ll r pir.'lif' in » Ttnl l.ilnVs <f 
Ci'.’tal'lltix* of inirilr;; ti^ r*v.l)Mil.r.i 'i.t* in f.iv.iHf ulil*' ''-p.-itf, 
1.. 1 t.j l.oll natfT, 1 '.t l'» t* livvt lilt Mill f r il. MVlr tln’fo 
ti'.xny t f tlii' o r.-.'ii'' in tl.c itfint f.'.aii! uf-— Yif ; tfry Imvr 
brfn tliit'.* {(ini tin.c iniu'.cnt: lial. 

1C>1. Q. I*;l tl." l.xr. is I ll.sm yjfil friiT'i?~Yrs, 
ffTiaitilVi I t!.ir,*< f.'M! o rto; t irirc to I - focti 1 tlirff nl.rn 
tl.-v fCii’.'l r.o'. l-j fiHti'.*. anxnl.tti' f’.'c. 

jr.’J. Q. Cs.nll finiini Ji-'i.-f KYinr i f jiiDr.ta’.'ly fin* 
il.'ir! in tr.alir.;; irntP <f t!.<"i’ ti:.! .ini.n;f;.tsf— No, 
l«';.r.st ti.f ir.itialirp it inx-Mts*. ly in'sf n ly t! o o.-cnjant <1 
ll;f j- il liiinislf. 1 (itn't ti.inl’ ycij Ci ii’.l fiml out vl.tro 
tliry eottli In n ivai'.l.xSPo'Xfiy r.’)r,sin:c!''1. 

103. Q. Nfc*. ly . 1 1 'jrrry No, 1 linn't tliinl; »i. 

Iv5. Q. Still Alx.inrM minlil l.o j;;-.vn liUsallj ? — Tiirro 
ero very f.'a: J'f: i ti.ey ,iv v.-.-y v.jlu.x! !•'. 

1C3. Q- I cnlcrsti-.J r.o tf 'nifii iiif at.’ itirm on nr.-onnl 
of failurp tf ifattT in t!-.'' taiiLtf — No, iit'C.inii' tlip ns,p»s. 
iin-nt rr.« laifl in an r.i«r.io.'; r.i«"» in «l;i--!i n re» 
miiiicn i« (tivin i« trl.c.-p tl.e ianl; I r<'.i'3;p.<. 

ICO. Q. Are ion »ili»:i'il oitli tin r.itt;iTis of thnt 
fit'.tra? — Yti, if jinlu'.l ly r.«al!e om! ly Kafrlinip tli" 
xrr.iliit:!,’ of tliP rPttUintnl tine.' it xsns intro'luri J, I il-ni't 
tiiini: ttie fvftein in x b.xil o.i<>. 

107, Q. Yen ilon'l tliink tlio r.ir.iti Iiaro bail ilillienUy 
in I’avins their MstKtrrnt in Imi ycimf — Iho only v.ny 
one f’cal'l ju i;;c is by the land tniJoroceni'.incy j it lins not 
(;one Inti:. 

103. Q. 11.11 tb.o bind under occupancy incrc.ifcd ?— Ycf, 
I tliinU it bas incrrtii'.d, 

109. Q. (dfr. JlajaraiM Jfiiifaliar.)— iJo yon tnc.in tlio 
irrig ilcd nrtn ? — Y c j, 

170. Q. (3/r. J/inV*Jl/flc5c«:iV,)— YVlll yon landly in* 
dicatc Eoino parlicnl.irs roganling tlio more liberal policy 
yon spoho of in the matter of well-irrigated land? — TIio 
general idea in rcspccl of wolln wliicli were in oxiitenco at 
the original Kcttlcmcnl thirty years ago and wliieli liavo 
been asBCSfcd is to rednee that ns'cssmcnt to the highest dry 
crop rate, the eamo as in Bombay, except that I think 
nothing quixotic will bo done j a great dineroucc will Lo 
made between places whore the water is far away and Ihoso 
where it is near the surface ; it rrould bo madrc.ss to treat 
them alike, and! think it would ho quixotic on Iho part of 
Govornroent. In Bombay their policy wont far beyond 
their pledges; they said that no improvements mode during 
the currency of the settlement should bo taxed during tlio 
settlement, but they said nothing about lands that were in 
ciislcnco at the time of the sDlUcracnl ; they took up tho 
first taluk and slatted a policy which went far boyond thoir 


m 

own Irrms ; lliey irdnred Ihe n««effmenl wnicb trn.s in Coltin 
existrnreat tlie first nttlemriit lo Ibo Iilghfsl dry ctoy J. J>, Ot 

fair find welli which wire mndo during Iho ctirronrv of i 

tho soUlomnit thov i.tM'xod at ilinply dry lates; then 
lit a well nmlrr the nvitbufi'f a tank they sab! we will 
bike dimhh' tlio liiglwrt dry crop tale ; that would mrnn 
biking a great deal ; thire is no limit if this is done, I 
din't think this (iovrininent will over slrirlly follow (ho 
Bi'twbay ptinelple. 

171. Q. Yrrt dntr’l think they will go as far ns Bomb.ij ? 

—They will 1 0 more lilurnl ; ccrlnlnly they won’t ignore 
w'rlts svhii'h are dependent fit tanks and Govetiriiirnt works ; 
they trill*! iiiij i"p n difTorenl syeloni lliore. 

17S. Q. (Mr. llajaralnn Mitilalinr .) — YV.ii say Hint in 
the e-,,e (.f wplN in wet Iniid.s tko nnr/sim jit i.s dotiblo Iho 
ordinary dty mleP—No. 

17.9. Q. Is il propered to do tli.il f— No lerisi'on Iia'i 

Jot bre.'l C-Mlir l tuib 

I7t. Q. f* it pio| (i>rd lo adopt that policy of rhatging 
do-ihlr raten fi t Wells in Wet lands r—1 lliinl; not. 1 
iiitrely inrndoiip.l it hy way of Illiistnilicn ; nolliing liai 
l«'ti eettlid In .Myiore. 

175. Q. M'i.al bas been tho iiictc.iie in Irrigated area 
tinder tatiks : do you liapi eti to know r — I said I tlioiight 
tliire had teen an fnrriaie in the irrigated nrc.i tmder 
t.iiiki, but 1 c.'tiM not give yon figures. 

17C. Q. Co’iM yon s.iy, tongldy, what is the iiercrntagc P 
— 1 l-eiiive tiirre lias crriaip.ly been an Inen'aee, I ntn 
tinaiiie to give figures. 

177. f>. ^Ya* It doe t<i tiio r3n«!tii<'lt(iii of new tanlis or 
thr tppaii of ohl otifi ? — I liave no neenrate Information. 

173. Q. Cm von s-ty for eerl.ilti ihcro Ii,i* bern an in* 
rreic f — Cert.iinly. 

)7t'. Q. *Yolirl!hdan’!iiig Ike fact llml nnnKetilion was 
jidloth-’ rvpilr of iiiinor t.inksp— Yes, there lias Ix-en 
an iii'ria»p, 

Ihtl. Q. llnriog tiie p.nl rOye.ars, do yon know whclher 
foneh bar ler.n sjieii! i ti the rp] air of the<e minor tank* P— 

I know a g. o.l ili-al lus bfeii »p.'n! ; I tliini: if you innnired 
from thr I’nMie Works Deinilim’iil, you rvouli] fim) tli.il 
tl.1t i. 1 1. 

131. Q. On Jsrge projeels rooriiions siitns bavo been 
sprnt. but not on minor proji’cts?— 1 don't know ; 1 could 
no! giro you n'‘:t)m!e iiiformatinn. 

Ih’d. fj. J)fps yonr nsics’inmt inclmlo one anna in tin) 

»cp-p a* an irrigallon r-'s* P— YV*, otie*fcren(reiilk of tho 
a»r-'<enirtit is doinclfd and credited to tlio Irrig.ition Fund ; 

II at is imTciy on j iinr jin.l now ; it w.is m.iiilpnlatcd by 
Gcvfrini.eiil as an lrri(p)tion I'niid. 

IhM. f'. Is il a<-igne.l to each village or group of tanks? 

— No; it is no', .istigiird ininnlfly in that way; It is taken 
iiiln n gfiirral fund nml m.iiiipul.ilHl. 

Ifit. Q. It is not act ni'art for expenditnro on p.irliculnr 
work’ ?— No. 

155. Q. Can yon say, roughly, what la the averngo wet 
rate under f.ink Irrigatinn, Inking all the tanks together.® — 

Tlie average wntiM be Its. fi-S-t) ronglily. A liigli cl.i«s 
lank would bo Be. 5 or It*. 0, and it rronld go down to 
Its. 2. 

Iftfi. Q. Are there not villages in Jfvsoro situated cIo’O 
to British territory in Ctnldapah ? — Jfj-foro territory is 
ndjneent lo levernl villngeo in Cnddap.ih, I don't knoir 
the exact part you allude to. 

187. Q. I rernomber Bovernl villages in which your r.ilcs 
arc Idgherp— I’osslbly. 

ISS. Q. And in Britiih villagoj remission is given though 
not in Mysore. On wliat grounds is rotnissiori not given? 

— Bteanso tho capability of tlio lank lias been taken upon 
the average of a number of years. 

189. Q. In wlial way have you allowed for vioissitndo.s 
of foaioiis in fixing rales P — On a tank wliioh has fillod onco 
in two or three years wo have put a very low nssossinonf, 

100. Q. Y'on lake tho old assessment and reduoo tho 
rates P— Perhaps reduoo or r.ilso. 

191, Q. In tho taluks yon have settled, iinvo yon reduced 
Iho old assessment P— Yos. 

102. <2- To what oxlontP— I cannot s.iy in dolail ; if you 
were lo tulco 800 villages, you wonld probably find CO to 00 
reduced. 

103. Q. IVns that done owing to tho policy of lonionl 
Boltlomont or willi rcfcronco to tho preenriouonoss of tho 
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supply P— llovinp vcp^irJ lo nil tlio ciromnstancoi of.tho 
country nnil nlfo luoliinp nt llio post revenue find rollcclion, 
in npiTolinivny vlllnKCs it n-ns prnbobly raised, but in n 
considomblc number It was Tcduced. 

10-1. Q. lias tbero been any rc-Eettlement since tbe ori- 
glmil fcottloincnt ?— No. 

196. Q. Is nny contribution levied from oultivafors 
under tanks in order to can-y out repairs to sncli tanka P — 
Tliero is only the irrigation cess. 

19G. Q. As regards smaller works, is tbe repair left to 
tbo cnltivators Ibenisclvea, or docs Government cany out the 
repairs? — I believe, in tbo case of minor tanks, the rajata 
ato supposed to keep tbem under repair. 

107. Q. lYbal is Ibo limit P — I tbink it is judged by tbo 
revenue. If tbo revonuo is loss than Its. SOO, it is considered 
a minor tank. 

198. Q. Have all suck tanks been repaired and banded 
over to tbe rayat P — No. 

199. Q. In suclv a ease is tlio irrigation cesa remitted P — 
It is included in tbo nssestmcnl and is certninl 3 - not re- 
mitted. 

200. Q. Altboujli tbo ray.ats arc called upon to keep Ibcm 
in order? — No, not oven in consideration of tliat. 

201. Q. You said that wlicn there is a well in an aval-al, 
j’ou don't allow tbo rayats tbo use of tbo tank w.atcr?— IVe 
allow him to uso it if nt the time of classification ho was 
using it. "When we did our classific-allon, wo assumed that 
that man alwaj’s cultivated his garden bj- the aid of his well ; 
but Government would tako the cxising state of things into 
consideration and fis the assessment ; if a man said 1 wish 
to uso mj’ well and also the channels, it would be a moot 
question whether tbe authorities would allow it. 

203. Q. Supposing he was using tho water at tbo time of 
the settlement, how wonltWon classify Ins land, ns wet, or 
garden P — As garden. Ivc classify it upon the existing 
state of things. 

203. Q. Supposing ho did uso tho tank water in addi- 
tion to his own well, would you imposo any thing extra?— 


I Euiipoao it would bo roporied and somo order passed 
upon it. ‘■ 

201. Q What is there to prevent him using tWswalerP 
— No donht it would bo brought before the ofTicorfcr orders 
and ho could bo fined, of course ; but I imagine be probably 
would not bo ; somo arrangement would bo mtido about 
letting him iiavo tho waltT and changing the asscisment. 

205, Q. You said the assessment on garden land is fixed 
on tho well, not on tho area?— 1 mc.ant to say that it is 
recorded as so mticli per aero ; hut there is no doubt that 
tho area under a well pretty well regulates the total amount 
yon put on the well ; it is more as if you put an assessment 
on the well for what it could irrigate. 

, settlement yon luness so many acres as 

irrigable by a well and the rate is 6xcd on that P— There 
is no fired mode of dealing with it in that way; tho rales 
may seem very high, but they arc really not very high. 

207. Q. You say that the rate varies from Itc.ltoEs. 8; 
does if go ns low ns Re. IP— Tes, .in Ohitnldrug wo con- 
stantly place Re. 1 per aero on woll-irrigated land. 

209. Q, Garden land P— It is only called garden land, 
hocauso it is under a well ; the rate is fixed actually hr the 
Scltlcmcnt Officer, 

209. <J. lYhat Is tho highest r.sto per acre on each 
garden p — In tho hetel-nut gardens it goes as high as 1C or 
18 ; that is quite spooiiil produce ; before our settlement was 
introduced it used to bo 40. 

210. Q. Now it seldom exceeds 1C or 18? — Yes. 

211. Q. Do yon olinrgo on the crop ; supposing a betel- 
nut garden is destroyed and other crops are raised, do you 
reduce tho assessment P— No doubt a change would -bo 
made. 

212. Q. Before tho expiration of tbo settlement ?— If a 
case occniTcd, no doubt it would bo taken np ; in one taluk 
which was completely rc-olasscd tbero was scarcely any 
ebango whatever ; the gardens were just tbo same as they 
were thirty years ago ; the changes are ridiculously small. 

213. Q. But if a ebaugo did occur, you would take that 
into oonsidoration P— No doubt. 


CoiOKBi D, McN. Campdeu, R.E., Chief Engineer in Mysore. 


{Bangalore, lS(h January 1002^ 

Memo, by witness. 

Tbe total amount expended on irrigation works sinco at tbo end of them, or 16 years later I 
1881 has been Rs. 2,00,70,419. Tlio revenue during tbo ^ ‘ ’ 


Method o[ dC-slUiF 
itstoraUoa and icpaits. 


same period is approximately Rs. 3,60,00,000, so tho outlay 
has been recouped and a balanco left of 143 lakhs. 

Ever since about 18G8 tho necessity for detiling with 
tanks serially has been advo- 
irith tanh It is evident that when 

there is a series of tanks, tbe 
repairs and restorations should commence at these upper 
tanla ; for if ono of tbem breaches, it is Hkelj to breach tho 
one below, and so on, till tbe whole series might bo 
destroyed. Consequently, after tiio formation of tbo Irri- 
gation Departtneat, serial maps and registers wore prepared 
giving full details of all tbo tanks. 

This was necessarily a work of time ; and, on tho abolition 
of the Irrigation Department in 1879, 18 series bad been 
dealt with, one alone, the Ramasngara, consisting of about 
1,000 tanks. Nothing has been since done in tliis direction, 
and tbe tanks have not been dealt with serially ; but are 
taken np in order of importance, and when there is scope 
for enlni^ement and remunerative returns. Tho terminal 
tank of each sub-series is made so strong os to withstand 
the breaching of tbe tanks above and is called a stop-tank. 

. Tbe work involved in preparing these maps and registers, 
as was done in tbe time of the Irrigation Depai-tmout, is 
immense ; not only were the tanks all mapped out by series 
and sub-series, but detailed information was entered in tbe 
register about each tank, snob as capacity, watorspread, 
ayahat, etc. ; a description of tbe masonry works was also 
given, as also an estimate prepared for putting each tank 
in complete order. 

It may safely be assumed that one man could not survey 
h tank and prepare all such information accurately under 
two weeks ; tbe 39,000 tanks in the province would tberer 
fore take one man 78,000 weeks or 1,600 years, and 100 
men 16 years. 

Tbe question arises : — Is it necSssUiy to obtain all Ibis 
information to keep the taiiks in order, or is it even 
advisable P For it must be remembeied that an estimate 
prepared nt tbe beginning of the operations would be useless 


All that is necessary, 
it seems to me, is lo have maps prep.ired showing all the 
tanks serially, and give each a registered number. 

After the maps are prepared, a certain number of tanks 
nt tbo head of each series could bo taken np and estimated 
for ; and in connection with the framing of tbo estimate for 
these, details as to capacity, ayahaf, etc., could be got. 

To prepare such mops with the help of the topographical 
maps would not tako over a year, if a small speoia! estab- 
lishment wore employed. I have several times advocated 
this, bet never could find the establishment to cany out the 
work, and an extra establishment conld not be granted. 

Tbe most important matter connected with tanks is their 
TT upkeep with refereuco to the 

^ ^ ” ' agency by which tho work is 

to bo done. 

Tliis matter Las been tbe snbjeot of a lengtbyoorrespand- 
enco ever since the year 1862, and it is not yet by any 
means satisfactorily settled. 

After a great deal of discnsslon, rules for tbe maintenance 
of tanks were issued by the Commissioner of Mysore in 
October 1873. The gist of these rules is that the village 
authorities were bold responsible for the maintenance and 
upkeep of all tanks that were handed over to the raynts'on 
or after that date ; and in case it was afterwards found on 
inspection that any tank had not been kept np to the 
standard to which it was brought np when handed over, the 
work should be carried ont by tho Amildars, and tho cost 
recovered from tho defaulters as a revenue demand. 

After the rendition in 1881, ail orders in force before 
held good unless specially rescinded, and therefore these 
rules of 1873 are now in force as regards maintenance. 

In 1885-86, the minor tank system was introdneed, by 
which all tanks yielding a revenue of Rs. 300 and nndcr 
were called minor, and were restored by the rayats under 
the civil authorities, only stone-work and masonry being 
done by Goveniment. Tanka yielding more than Bs. 300 
revenue were classed as major, and tho restoration is carried 
out by Government, As each tank, . whether major or 
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minor, is restored and brought up to a certain standard 
(which varies according to the importance of the tank), it is 
handed over to the civil authorities, and they are expected 
to see that the rayats obey the rules of 1873 as regards 
maintenance. 

If these rules were carried out, everything would be 
very simple ; but, unfortunately, the rayats seldom make 
any efiort to keep their tanks up to standard, and the result 
is that the majority of the restored tanks are gradually 
deteriorating. 

I cannot say whether the Commissioner of Mysore was 
authorised to issue his rules of 1873, and whether the 
rayats can legally be forced to keep their tanks in order, 
failing which the cost of the work necessary can be 
recovered as a revenue demand. 

There seem to be doubts on this point; anyhow the 
penalty is, I believe, not always enforoed, except in the case 
of tanks affecting the safety of railways. 

This state of affairs is most unsatisfactory, as the rayats 
will not keep these tanks in order and cannot be made to 
do so. 


The rules are, in fact, so much waste paper, and will be so 
till they can be legally enforoed and some penalties inflicted 
for disobedience. 

The difficulties connected with the subject can be seen by 
a perusal of the large file of correspondence ; but however 
great the difficulties, they will have to be overcome, 
as otherwise the tanka will deteriorate more and moie, 
and the best wot of settling the matter will be fo appoint 
a committee of officers experienced in the subject to draw 
up rules ; but as I have already said, these rules will be of 
no use unless they have the force of law. 

It is of course impossible for the Public Works Depart- 
ment to maintain 29,000 tanks up to standard without 
the establishment being enormously increased, while 
for the rayats to maintain the tanks themselves is a very 
simple matter, an^ would probably not give them more 
than one or two days’ work each year. 

To facilitate^ the work being done by the rayats, each 
tank after being brought up to standard has grade- 
stones fixed on the bund showing the height it should 
be, and the correct top width is also marked by stones. 

The establishment employed on the minor tank scheme 
consists of one tub-overseer, one clerk, and one peon for 
each district, and one tank inspector for each taluk. The 
cost is about Es. 18,000 per annum and is borne by the 
Public Works Budget. 

The estimates' for both earthwork and masonry are 
prepared by the tank inspector if under Rs. 500 and by 
the Executive Engineer if over Be. 600 ; the former are 
sanctioned by the Deputy Commissioner and the latter by 
the Superintending Engineer. 

Tank bunds generally deteriorate by rainfall, and the 
treading of cattle, which reduces the height and wiffih, and 
to keep the bund to standard would require very little 
attention on the part of the rayats ; but instead of giving 
the tanks that little attention, they allow thom to go from 
bad to worse till they breach. 

In 1899 the number of minor tanks dealt with by the 
rayats was 1,137, and earthwork valued at Rs. 78,749 was 
carried out, giving an average of about Es. 70 portonk,and 
the sum expended on masonry woiks to those tanks by 
the Deputy Commissioners was Es. 24,482. 

The tanks in tbe Bamasagara series were brought up to 
standard years ago and handed over to the civil authorities ; 
but many of thorn have had to bo repaired since, and I am 
told that the bunds of numbers of them aro now 2 feet or 
3 feet below grado-lcvel. 

The remarks regarding tho_ up-kcep of tanks refer also 
to the feeder and distribution channels connected with 
those tanks, which are also much neglected by the rayats. 
jinny different remedies for this state of affairs Lave been" 
proposed, which it is unnecessary to disonss here ; and tho 
formation of a committee, n8_ 1 have often advocated, is 
tho only satisfactory solution of this question, which 
largely affects the interests of tho State. 


Besides tho restrictions on tbo extension of irrigation, 
already mentioned as embodied 

alnatas, there are 4o streams in 
the province across which no new lescrvoir is to he con- 
stiuctcd within distances vaiying from -IJ to 40 miles 
measured upstream from tho Madras frontier. There aro 
teveial good sites for mervoirs within the limits laid don a, 
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but it is possible that the Madras Government may object 
to their construction. 


Tho Public Works Department has nothing to do with 
„ the iiTigation from wells and 

tiol' “ springs, but the following in- 

formation has been received from 
Deputy Commissioners : — 


In Cfaitaldrng district there are 6,339 wells irrigating 
16,676 acres and yielding a revenue of Es. 36,134. 

Under a notification of Government, dated 21st July 
1891, grants of advances carrying interest at 3 per cent, 
are made to the rayats for digging wells. This has largely 
been taken advantage of, and since the date of tbe notifi- 
cation, Ra. 1,35,724 have been advanced and 608 wells 
sunk, of whioh 396 have been completed, and tho remaiuder 
are in progress. 

These wells have been of great benefit to the rayats, and 
it would no doubt be advantageous if more were sunk. 
There aie only 7 acres irrigated by springs. 

In the Shimoga district, in the-Malnad parts, wells, as 
a source of irrigation, are only used to a very trifling 
extent for supplying water to sugarcane. 

In the maidan taluks of Channagiri and Honnalli and 
the maidan portion of Shimoga there are a few wells used 
for irrigation purposes. The total number is 274, and they 
irrigate 612 acres, yielding a revenue of Es. 2,631. 

In the Eadur district there are no weUs or springs. 

In the Bangalore district there are 211 private wells 
constructed on leans from Government, irrigating 694 
acres and yielding a revenue of Rs. 1,032. 

There are, besides, 6,748 other private wells irrigating 
6,332 acres and yielding a revenue of Es. 16,641. Thera 
is also one Government well irrigating 1 acre 12 gnntas 
and yielding Es. 5 revenue. The total is therefore 6,9B0 
wells irrigating 6,927 acres and yielding a revenue of 
Es. 17,678. 

In the Hassan district there are no wells, hut about 407 
acres of land are irrigated by springs and with an assessment 
of Es. 1,471. 

In the Kolar district there are 2,388 Government irri- 
ga'ion wells irrigating 2,984 acres and assessed at Us, 7,807. 
There are 200 wells constructed under loans from Govern- 
ment, irrigating 899 acres assessed at Es. 926, and 1'2,490 
private wells irrigating 4,768 sores and assessed at 
Bs. 26,223. The total is therefore 15,078 irrigating 
8,141 acres and assessed at Es. 34,966. 


The Deputy Commissioner states that these wells are 
very beneficial even in seasons of drought, but that the 
rayats have not largely taken advantage of the concession 
granted by Government as regards loans. 

In the Tumknr district .there are 296 wells constimted 
on loans from Government and 11,929 other wells, making 
a total of 12,225. The total area irrigated by wells alone 
is 17,567 acres assessed at Es, 74,007. 

There are 310 Talaparigis or springs irrigating 4,584 
acres assessed at Es. 24,800. 


In years of drought the supply of water in tho wells 
nnd springs gets generally diminished, hut does not alto- 
gether fail except in rare instances ; and in theeo cases the 
wells are deepened either by loans from Government or by 
private capital, and generally about half the usual lands 
JB then brought under cultivation. 

In tho Mysore district the area irrigated by springs is 
1,987 acres assessed at Es. 6,739. 

(Note. — Tho area nnd assessmeiit given above airperiain 
to lands irrig.atcd exclusively by wells.) 

Tho following table gives the total cultivation for ]899- 
1900 in the province as taken from the Mysore Atlas of 
1900 


District. 

Wet acres. 

' 

Dry acres. 

Garden 

tcrcB. 

Total acres. 

Bangalore , , 

56,311 

67'J.803 

20,170 

«l,3i3 

Tamkur • • 

fr6,469 

fcM.C37 

72.6DC 

WS.CSl 

Kolar 


393,063 

30,677 

47MJ2 

MjBorc 

110.015 

1,563,339 

28,003 

1,JD7,:G6 

Ifcssan • • • 

111. 666 

£S^.J69 

26,227 

717,151 

Bbtinoga . . 

227,743 

83,610 

IS.OCO 

CJ6,462 

Eadnr . • 

103,100 

b64,00l 

19,003 

401.230 

Cmtaidmsr 

27,CS2 

3,OOJ,4C8 

23,967 

1,143,(47 

Total 

■ra.err 

B.SIV.COS 

243,611 

C.S34.7M 


ir, P.— This decs net InclnCc cctTcc. ctcclcna, and cardtocin. 
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B. MoN. 
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Colonel Tlio nxcu ot Uio cnlho provmoo boinB29,!)G5 Rqutivo miles 
2). McN> or 18,793,000 ooroa, Iho propotUon of cuUiviitrtl liiiul is 
Camplcll, 83‘7 per cent., the proporfiou of dry ouitivnti on boiiiB 
28'3, of wot d'l, Mill of gordon 1‘3. 

It k afatcd in the Mysore Atlas of 1000 tliat the cost of 
living per innsa of tlio popnlation is Its. 3 per head per 
montli, ot Its. 30 per nnnnin. 

Tho not value ot tlio produce ot 1 ncre of dry cuHivalion 
mny bo tnicon nt Us. 11, of vet lit Its. 70, garden Rs. 120. 
Oonscqucnlly the total value of tho crops in nn ordinary 
year is 7,73,077 X 70 + 63,17,503 X 11 4- 2,43.011 x 120 
= Its. 14, 18, 83,298. 

Tho ngncultnrnl yopulalion (adding 10 per cent, to the 
Census for 1891) is 3,499,762, and thorefovo the value of 
tho produce is equal to a little over Its. 40 per head. 

Tho margin is thcroforo very small, and I am inoUned 
to think that cither the area of cultivation or value of tho 
produce (always most diiTioult to ascertain) is undor-csti- 
roated. 

It would ho intorcsliog if calculations on these lines 
could bo acouratcly worked out as the resources of the 
country as regards food-grains would then bo known. 

1 have given tho foregoing information regarding irriga- 
tion works and nreas of ouUivalion and revenuo, etc., in 
this province, in hopes that it may he of seme interest to 
tho Commissioners, and may ennhlo them to form eowc 
opinion as to tho capabilities ot tho prcsonl works as a 
protection against famine, and I will now proceed to 
touch on the subjects which form the raison d'Ctro .of the 
Commissioners, 

These subjects arc— 

(fjt) the oliaractcr and utility of tho oxislingprograminc 
of relief works, and tho arrangemUnts pernm* 
ncntly wquirod for reconstituting these pro- 
grammes, and for maintaining them in the most 
cIFicient manner ; 

(2ntf) whctlior any opportunities exist whioli arc at 
present not utiliiod, or are very imperfectly 
utilirod, for minor canals, storiigo reservoirs, mid 
other irrifiation works on a comparatively small 
scale, which mayor may not ho “productive” 
in tho technical sense of the term, hutwliicli 
will nllord material protection from droughts ; 

(oVd) the ulilixalion of hill streams, or tho formation 
of storage reservoirs ; 

(df/i) improvements in tho matter . oi woU irrigation, 
and whether Government miglit not give more 
BBsistaneo to owners and occupiers in this respect 
by means of loans, and by export advice, or by 
graots-in-aid from the annual famine grant. 

As regards No. 2.— Tho total population of the pro- 
vince, adding 10 per ceut. to that given in tho Census 
Report of 1891, is 5,327,876. 

The popnlalion of the area not liable to drought is 
(adding 10 per cent, to tho number given in tho Census of 
1891) 1,596,295. Tho halanoo remaining is thcroforo 
3,732,680. 

It is laid down by the Director of Statistics, Mysore, in 
his memo, of 2lBt February 1900, that suffioiont small 
works should be provided to afford employment for 10 per 
cent, of the population for six months, and suffioiont large 
works for 10 per cent, of the population besides, for three 
months. 

These calculations are made with referonoo to the num- 
bers on roliof in previous famines. 

If these figures are accepted, and I tliiiik it possible that ' 
in a had famine such as 1870-77 roliof might hare to be 
afforded to the full number, it means that employment 
must be found for 373,268 persons for six months, and for 
another 373,258; for three mouths more. 

The amount that each person will earn is generally takou 
at Es. 3^ per month, or Es. 21 for six mouths. 

The amount of tho estimates to he entered in tho famine 
programme for email works (that ie, minor irrigation 
works and village works, both of which might he carried 
out by civil officers) must therefore be Es. 78,34,418, or over 
78 Jakhs; and the amount entered for large works (to 
ho carried out by the Public Works Department) must be 
Es; 39,19,209, or over 39 lakhs. Consequently works cost- 
ing the enormous sum of 117 lakbs must be estimated 
for and entered in the famine programme. 

I will now consider the number of relief works required. 


There aro nUogolhcr 333 hohlioB (a collection of villages) 
liahlo to famine, and tho Director of Statistics recommends 
that there shonld ho at least two small works for each hebli, 
and three or four would bo bettor ; if throe are allowed, the 
niimhcr of small works rcqnirod would ho 0.90, say 1,000, 
and tho average cost of each or Ils. 7,838. 

'ilioro nro nltogotlicr 38 entire taluks and 21 parts of 
taluks liahlo to drought ; and it is recommended that there 
should ho three largo works for each whole taluk, and two 
for caoh portion of a talnk. 

Tho number of largo woiks should thoroforo he 88 X 8+ 
2l X 2 =: 160, and the average cost of caoh = 

Es. 26.126. 

There has thcroforo to bo provided (a) 1,000 works cost 
iiig Es. 7,838 each, (1) 166 works costing Es. 26,125 each. 

Noll) as regards (a), — The question arises, how so many 
works costing a largo sum each are to bo found ; the only 
ainnll wnrks that could bo carried oat aro village relief 
Works, and the reatorotion and repairs of minor tanks. 
Village relict works generally consist of filling objcction- 
nhlc pits and ditches, clearing prickly pear, deepening ponds 
and wcils, and constructing now wells, etc. ; and it is very 
reldom that the estimate for any one of these items exceeds 
Jh. 200. 

Tho number of minor tanks in tho province is 26,600, 
and it is poFsiblo that useful work might ho found in con- 
nection with 10,000 of these ; but tho amount of the 
estimnto for each would certainly not exceed Es. 600, so 
that the total amount of tho estimates would be 60 lakhs, 
leaving 28 lakhs for village relief works; and as it has been 
statod that the average estimate for each of the latter worlts 
will not exceed Es. 200, there will have to ha 14,000 such 
work's. Thus, in time of famine, there would have to be 
10,000 small public works (minor tanks, etc.) and 14,000 
village relief works in progress, and the amount of super- 
vision tlmt would bo required would ho enormous ; and I 
bcliovo it would ho quite impracticable to c.any on relief in 
this mannor. 

It must also bo considered liow long it will take to pre- 
pare estimate for 10,000 minor irrigaUon works, and that 
if estimates are prepared now they will bo almost useless 
a fow yo.irs hence. 

As regards (6). — The difficulties nro not so groat. There 
are about 1,013 major tauka yet to bo restored, and it 
would no donbt ho easy enough to select 156 of these 
estimates for restoration, each of which would nvorogo 
Es. 26,000. There would, besides, be novr works which 
may cost from Es. 26,000 to several laV.hs caoh, hut tho 
estimates for all of these will necessarily take several 
years to picparo. It is therefore probable that in live years 
enough estimates for largo works, such as restoration of 
major tanks, nud tho coastruotiou of new ones, to afford 
all the relief necessary, will ho ready. 

Eeferring again to small works, I have shown that the 
proposals are almost impraotioable owing to the impos- 
sibilily of adequate snpervision. Village relief works are 
of course necessary to provide help to those who seek, or 
wlio have to remain in their homes to attend to cattle and 
other domestio matters. 

As regards largo works, I doubt exceedingly tho advis- 
ability of employing famine labour on works requiring pro- 
fessional skill, and no works require so much care in con- 
struction as earthen reservoirs ; and I should be sorry, ns 
an Engineer, to he responsible for tho safety of an earthen 
dam to contain any great depth of water, if it was oon- 
structed by famine labour ; but if carried out under pro- 
fessional supervision, and under tho usual public works 
rules, that would ho a different matter. Another point 
to be considered is that a severe famine would probably 
so cripple the resources of tho State that it would be im- 

E ossible to complete all tho large irrigation works that 
ad been put in hand. 

In times of famine I would therefore — 

(1st) increase the ordinary public works to the greatest 
extent possible, starting some of the large new 
works entered in tho programme so as to give em- 
ployment to all kinds of labour. All these works 
should be carried out under professional super- 
vision and ns in ordinary times, except that the 
rates ehould bo iucreased in proportion to llm 
cost of food-grains, the excess being charged to 
famine ; ' 

(Slid) start village relief worlts for such os cannot leave 
their villages, supplemented by many minor irriga- 
tion works ns can be properly supervised ; 
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{3vd) {a)' oolloot road motal, sprendin" when required, 
and dig side drains ; 

(6) dig oliannols from taiilcs ; and 
(c) carry ont railway earthwork. 

No, 1 wonld be nnder tho ordinary publio works estab- 
lishment of tho province ; 

No. 2 nnder the civil authorities ; 

No. 3 (o) nnder officers, whether professional or not, 
borrowed, if necessary, from other States ; 
(6) and (c) nnder professional officers ob- 
tained from other States if necessary. 

I consider that preparing metal for roads, spreading it 
when required, and digging side and check drains is the 
very best form of relief work. An estimate for collect- 
ing metal for many miles of road can be prepared in a day 
without any levels or preliminary investigation. The metal, 
when oolleoted and staoked at the site of tho road, is nse- 
fnl for many years to come. The work is suited to the 
most unskilled labour. The' supervision is comparatively 
easy. There is generally a network of roads, so that nearly 
every village is within reasonable distance of one. The 
expenditure, though considerable, will save a large portion 
of the expenditure on the np-keep of the roads for several 
years afterwards. Fewer tools are required. It gives 
employment also to carts for the carriage of the metal. 
Camps can be more conveniently formed. 

In this province good stone is found close to nearly all 
the roads. 

After the experience of three famines in the Madras 
Presidenoy, I have come to the conclusion that preparing 
road metal is generally the best way of employing famine 
labour. Making new roads is in most cases a mistake, as 
they often cannot be maintained afterwards ; though of 
course if the formation of a road has been decided on and 
it has been ascertained that funds will be available for its 
future up-keep, then it is a very good form of relief work, 

I have not lost sight of the fact that the restoration and 
repairs of existing irrigation works has the double advan- 
tage of affording employment to the distressed and of being 
to a certain extent a protection against famine, and that 
therefore as much labour as possible should be employed on 
them ; but I am convinced that the execution by famine 
labour of such a vast number of scattered works will be im- 
practicable j and I feel sure that in any severe famine in 
this province recourse will have to be had to road work. 

In this province there are 6,332 miles of roads, mostly 
gravelled, and it may bo assumed that 6,000 miles are in 
the famine zone. If three feet depth of metal for 
15 feet width were collected (which would ho available for 
repairs for several years), it would mean 44 millions of cubic 
yards of metal j and if each coolie breaks ^ cubic yard per 
day, it would keep 88 million coolies employed for cue day, 
or, in round figures, 600,000 coolies for six months. 

There wonld besides bo tho oolleolion of binding material 
and the spreading of first layer, watering and ramming. 

Though I believe collecting and spreading motal to be the 
best form of relief works, there are other forms that I con- 
sider nearly as good. One of these is excavating channels, 
snob as the channels (estimate about five lakhs for earth- 
work) from the Marikanave reservoir, aud there will be 
other channels from the new reservoirs proposed for con- 
struction. . 

This kind of work requires more supervision than 
collecting metal, as levels hove to be carefully kept ; and 
the laying out and checking tho work done and making 
payments involves a great deal of labour, and this leads to 
speculation. 

I cannot understand why there should bo any objection 
Eall-icnas. consfruotion of rail-roads 

as famine works, as the earth- 
work to theso certainly does not require so much care in 
its execution as in tho case of largo irrigation works. 

I consider that the formation of railway cuttings and 
cmhankmonts, and oolleotion of ballast, would bo a very 
good form of relief work; always supposing that the 
surveys and estimates have been completed and tho line 
seleotod. 

In this province we have projeob for two such lines 
ready— one from Bowringpet to Kolar and tho other from 
Chikbnllapnr to Dodballnpnr, Projects for the lines from 
Arsikero to Mangalore, and Mysore to Telliohorry, will 
shortly be ready. Tho formation of tho enttiugs and 
embankments and collection of ballast for sneh lines cannot 
cause any loss ; for oven if tho rails are not bid for some 
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years, the work dono will not doteriorafo ; in fact will 
nctualljr benefit by having boon exposed to several mon- 
soons, if small sums are spent annually on maintcnanco of 
banks and dfaiuago of the cuttings, I therefore consider 
that collecting road-metal and earth-work, etc., to railways 
shonld form by far the largest item in the famine pro- 
gramme, and in addition as many large irrig,ation works as 
can be found shonld be entered, to be carried ont under the 
ordinary rules of the Public 'Works Department. As • 
mgards village relief works, and small irrigation works, 
it will be sufficient if a list of snob works were entered; 
to prepare estimates for each of these wonld be waste of 
time, as the conditions of the bunds may be quite different 
when famine oconr.s, and the estimates wonld be useless. 
It^ would bo better to prepare the estimates as necessity 
arises. 


They wonld probably he only ronghly prepared, bnt even 
admitting this fact, are more likely to he correct than if 
prepared years before, 

Ab stated before, there are 1,013 major tanks in tho pro- 
vince yet to be restored, and the estimates for these are now 
being prepared by the Executive Engineers for insertion in 
the famine programme. Tho probable average cost of 
restoring each tank will _ be about Es. 6,000, so the total 
sum that can be expended in this w.sy will approximately 
be 20 lakhs, and it would be very advantageous, in a famine 
protective sense, if snob works could be carried out ; bnt I 
believe it wonld be impraoticable to properly supervise 1,013 
works scattered over above 27,000 square miles, and if ’not 
properly supervised, the work done wonld be nearly useless 
and a large sum of money wasted. It wonld therefore be 
advisable to attempt to carry out only as many as could he 
properly supervised, which I do not think would bo more 
than 80 at a time. 

A special Superintending Engineer is now employed in 
preparing preliminary reports regarding new large irriga- 
tion works that can be of use as famine protective works 
whether they will prove directly remunerative or not. The 
estimates for these may amount to many lakhs of rupees. 

A storage work is considered remunerative if the cost of 
storing 1 unit, i.e., 261,360 c. ft., is Es. 100 or less. A 
unit of water is sufficient for one acre of onltivation on 
which the average assessment may be taken at Es. 4. 

In this province the rayats are bound to pay an aoreat'e 
contribution towards the cost of the exeoutioa of any 
irrigation work by which they will benefit, costing over 
Rs. 25,000. The amount of contribution varies and by 
the rules no work should be begun till it has been paid. 

In tho case of works under- Rs. 25,0C0 the contribution 
is voluntary. In times of famine it would probably bo 
necessary to waive the claim for contribution. 

As regards the 2nd subject before the Commission, viz., 
whether opportunities exist for utilizing minor channels 
storage reservoirs, etc . — This is already answered by what 
I have written. There ore about 10,000 minor tanks that 
can be usefully restored and repaired besides the feeder and 
distributary ohannols conneoted with them ; the avemo-e 
cost of the work required to each would not exceed Es. 600 
or in all 60 lakhs, and no doubt by this expenditure a good 
deal more water could be restored. 


_ Dupage 11 I have given the number of tanks in each 
district, and it will be seen that tho Hassan, Kadur, and 
Shimoga districts are the best supplied with tanks •’ bnt 
most of these tanks are situated outside the famine ’zone 
and are in most cases mere ponds or small haties at the 
heads of perennial streams in the Malnad. 


The Kolar district with its 5,497 tanks is, perhaps, the 
best provided with storago works, as itis calonlated that 
85 percent, of the rainfall in average years is caught by 
these tanks ; hut nevertheless this year there was a near 
approach to a famine in the district. It is therefore 
evident that small reservoirs aro no direct protection 
against famine, as.'wheri there is deficient' rainfall, they 
only receive a partial supply. They aro of uso indirectly, 
as, by irrigating the full area during a good year, they 
tend to mitigate tho distress in a had year. 


The only real protection against famine aro reservoirs 
that will hold a two or three years’ supply for the lands 
under them and channels from the larger rivers which 
have their sources in tho 'Western Ghats and Coorg. 


AS xno 


.uuiy ux nuLci uuecis maieriaiiy ice area teat 
Dutiotwalcr. irrigated, it is a inatlcr 

that shonld bo carcfnUy consi lered. 
In this province the duty for direct irrigation is taken 
at 1 c. ft. per second for 25 to 80 acres, or sometimes less ; 
th.at I believe to be far too low. but no experiments Iiave 
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been made, and the regulation is nnder the civil author- 
ities. 

In Madras the duty was formerly taken at 1 c. ft. for 
66 acres ; but from experiments made lately, it is found, 
1 believe, that in the cases of large areas of cultivation 
1 0 . ft. is sufBciant for 100 acres. The matter is one of 
great importance ; for, if the duty of water can be doubled, 
that is, 1 c. ft. can suffice for 60 ,aores instead of 30, the 
irrigation from the Cauvery channel might be very much 
extended. 

The duty of water should depend a good deal on the 
conditions of the irrigation, the rainfall, and the nature of 
the soil. In this province the land irrigated by channels 
is generally cut into terraces, and the soil is mostly red 
soil. Under tanks the ayaleat is usually hatter than under 
channels, and the soil varies, being sometimes red and sandy 
and sometimes black cotton ; but in all cases it is assumed 
that 261,360 o. ft. of water is sufficient for 1 acre of paddy. 

There would no doubt at hist be considerable difficulty 
in reducing the supply of water by half, as there would be 
great opposition on the part of the rayats, but I think it 
would be well to try the experiment on one channel, and 
if successful apply it to all. 

In the case of storage works it is assumed in this pro- 
vince that 1 unit = 261,360 o. ft. is sufficient for 1 acre, 
including evaporation. The unit is calculated as 6 ft. depth 
on 1 acre. 

If we take the evaporation to be 2 ft. during the six months 
of irrigation, the duty of water is 1 c. ft. per second for 
about 90 acres ; and if no allowance is made for evapora- 
tion, abont 1 0 . ft. per second for 60 acres ; this sceius to 
prove that the duty of water in the ease of direct irrigation 
is much too low. 

Proposed famine proteaiiise morhs. 

I have now received the statements of proposed famine 
protective works in the several districts and they are 
attached to this note. From them the following informa- 
tion is gathered : — 

Kolar district.~l'n this district there are six works 
for which no detailed estimates have been prepared. The 
approximate cost of these works is _Rs. 6,38,000, of which 
sum Bs. 2,00,000 would be available for famine labour. 
This at Bs. 8-8-0 per head per month would give employ- 
ment to 12,333 persons for six months ; that is to say, 1'89 
per cent, of the population of 650,133 (10 per cent, added to 
Census of 1891) for six months. The quantity of water 
that will he stored is 3,750 units sufficient to irrigate 3,760 
acres in ordinary years, hut in seasons of dronght there 
would he no irrigation from them. The total expenditure 
will be Es. 6,38,000, and the revenue derived by Govern- 
ment Rs. 16,500, or 2'88 per cent. 

By increasing the area of irrigation to a small extent 
during ordinary years, the proposed works would no doubt 
be of some use in mitigating famine in years of drought, 
hut in such years they would, be practically useless for 
irrigation purposes. 

Kolar is the district best supplied with tanks, and 
is, all the same, very liable to drought. There have been 
several years in which famine has been immi- 
nent, and 1 believe in times of famine sufficient irrigation 
work on which to employ the distressed conld not be found, 
and that recourse would have to be had to roads and rail- 
roads. 

Bangalore disirict.— There are six works in this dis- 
trict, of which four have been fully investigated and the 
estimates prepared. The approximate cost of all the six 
works is Its. 13,83,833, out of which Rs. 7,65,000 would be 
available for famine labour. 

The population of the district is 883,263 (10 por cent, 
added to Census of 1891), or say 800,000 omitting that 
portion of the population of Bangalore town not likely 
to be in need of relief. Bs. 7,65,000 would give employ- 
ment to 86,429 persons for six months at Rs. 3-8-0 
por month per head, or to 4‘6 of the population. The 
amount of water that will be stored by the proposed works 
is 13,850 units, which will suffleo for 13,860 acres in years 
of ordinary rainfall, but in years of drouglit only four of 
the works will bo of any use, and these wnr together will 
then be able to irrigate 3,170 acres. 

The total cost of tbo works being Es. 13,83,833 and the 
revenue derived by Government Its. 67,760, the percentage 
is ‘i"3 on the expenditure. It will be seen that in this 
district also the proposed works will have little direct 
effect in seasons of drought. 


Tumjciir dtstj-tef.— -There ate ten works proposed in 
this district, three of which have been investigated and 
the estimates prepared, six for which rough estimates have 
been prepared, and one regarding which nothing has been 
done. 

The total cost of the whole of the works will approx- 
imately be Es. 24,62,600, of which Rs. 12,83,000 will he 
available for famine labour. This will give employment 
to abont 6 per cent, of the population of 639,119 persons 
for six months at Rs. 3-8-0 per month per head. The 
quantity of water that will he stored in years of ordinary 
rainfall will be 22,861 units, sufficient for 22,851 acres ; 
but in years of drought only four ont of the ten works 
will he of any use, and these four together will irrigate 
6,660 acres. The revenue derived from the works will be 
Rs. 1,01,200, giving a return of 4T per cent. 

Of these works the reservoir on the Shimsha river will 
he a 6ne proteotive work, ns it will irrigate 4,000 acres in 
season of drought ; but it cannot be considered remuneta- 
iive, as it will only give a return of 3-6 per cent. 

Shimoga district. — There are only two taluks in this 
district liable to famine. These are the Channagiii and 
Honnalli taluks. 

Only three large works are proposed : for one a detailed 
estimate has been prepared ; for another a rough estimate 
has been got up ; and for the third nothing has been done. 

The total amount of the estimates is approximately 
Es. 17,10,000 and the amount availiible for famine labour 
Es. 8,70,000, which at Rs. 3-8-0 per month per head would 
give employment to about 42,000 persons for six months ; 
that is to say, 27 por cent, of the population of the area 
liable to famine. 

The revenue derived from the works will bo Rs. 74,600, 
or 4'4 per cent. 

About 22,700 units will he made available by the worts 
and 22,700 acres nill be cultivated. In years of drought 
21,600 acres can be irrigated, as two of the works arc fed 
by perennial streams. 

In addition to the works mentioned, there is a magnifi- 
cent site for a reservoir at a place colled Lakvalll on the 
Bhadra river. This project was investigated years ago 
by the officers of the Knrnool C.rnal Company. Wo finer 
site for a dam could exist, but unfortunately its construc- 
tion would be of little benefit to the lands in Mysore terri- 
tory that it would command, as that portion of the pro- 
vince is not liable to famine and the population is very 
sparse ; but as a means of regulating the supply of water in 
the Tungabhadra and Krishna rivers for the benefit of 
lands in ilTadras, it would bo inyalnable. The drainage 
basin is 776 square miles and tbo average rainfall 160 inches 
per annum, and taking the run-off at 60 per cent, (not too 
great an allowance for such a high rainfall and hilly 
country), the amount received into the reservoir would be 
200 m. c. ft. per square mile. The total supply would 
therefore be 166,200 m. c, ft. 

The site is rocky, in the middle of dense jungles, and 
very unhealthy. The dam would probably cost 100 lakhs 
of rupees, hut the benefit to Madras irrigation to bo derived 
hy its constrnotion would ho enormous . 

There is also an excellent site for a reservoir on the 
Tonga river at a plaos called Mudaha. The average rain- 
fall is 150 inches per annnm and drainage basin is 782 square 
miles. This also would not henofit Mysore lands, but 
would ho of great advantage to the irrigation in Madras. 

The two reservoirs together could probably ho made to 
store 400,000 units, and the drainage basins being so 
immense and tbe rainfall so heavy, the reservoirs would 
fill more tlmn once. The amount stored would snfiico for 
400,000 acres. 

Ohitaldrug disiriot. — This is the district most liable 
to famine j yet in the year 1895 when there was famine in 
the adjacent districts (Belinry and Cnddapah) in the 
Madras Presidency there was only slight distress in 
Chitaldmg, but in the great famine in 1876-78 many 
thousands of people died. 

The soil is a great part of black cotton, and dry crops arc 
easily raised by means of I-af/cr, and the people do not 
seem keen about wet cultivation. Seven largo works arc 
proposed as famine proteotive works. Ono of these, the 
Marikanavo reservoir, is now in course of construction j 
another has boon fully investigated but nothing has been 
done regarding the other five ; and the Madras Qoveni- 
ment have objected to the construction of tlirco of them. 

The amount of the estimates for all the works, omitting 
the Marikanavo, is Es. 8,44,450, and the amount available 



»:vini:Kri 


.Hdr. 


fs-'ichW'-r (* 


TJ"' »•!'! C* i' «■' 


5)1 


r* 


< ("k • i I.?'*' *n 

"I J p t ' !'(' I'-Kv't v\\\ 


rx j-v'ivH? -f*'* 


Kt, I-.'*' <1 

\U RUi.VV 

Tf ? P frt'Jir.’' ? ! v » r. *''? 

C' ■ if ‘f' !♦ X/* n 5 'V, ? 4 'I ? /» 

. f <lrr ^ S i'.! l--\ 5 i t U- V»‘ »ax V.l 

f-itf?, K-") 

tj? V, ‘'•. -ii S’‘*aiV.'“.^ 

V-f lit’.*'* O -JfTM, ^ U «'i'l vvly i't VfT» 

vx A‘r 1%’ *• xt t?*- x^s** cf 


J.ft tf 


,,V' *z\ i i*-\ n.riy } fj 

t “M! ‘V lP,r'l'''< ’Kft!* ^•V^. J'- 
\} ‘l l t'\* r 1 *. P‘t.* Jf ^ \* 

'f'Vi! !'* 2. '*''f'*^‘ It ^*■■*^■'*. Jn . < 


I"- - **■ \ Hs 
0. itr 'X rrii 
AV-Tx- 


r 




f 


p j.- 


V' 


*- * Tj * I 

• X , 


.Xt? v: <' * •■ ' 

— 1 "^ f - i -tr r xr - l * r t !*-•■ ksV *.- ? j -* 

i-'. J -.‘I* r' X' ‘ CIX. 


,1 . 


!i'. t An* I 

***.: ■ *.V>5 i * vf ! r,¥c ^ (nl* 

i.Atc tv. I If , 

7^- x 




la 

X- 




.■>.| t 5,* ^ 

‘ f jxr V X 


V!. 


’ j » ■« X 




.< ! 


,'. )> T1 ' »;: 


“5) t i5r.'.):‘.‘‘,r <•! «1 •;•■'. f I" 1*' - J 

V- i,.'*? ■ f! ir-r'p.'.'S'- C !,'.• 

w ; .%* sr? ».r,5 V,t i'* j • 'o lY. yts' 

T'.'.* r!T'“.- 1 ?* >-• (f ~ sVf )Y. 
’. Y w"', i T.-'.'f')'- t ! r ’ t”' ■-''•!■■’•' 


Yl^*I’t•t^^;lll •'fi'l 5l>i«, tt) inv rriinlon, tliwlil {•(• doni' 

I'Cfl'Sf !\nY nUo'.H’', il )T).1(!‘1 to (Htflltl l)i!’ fll.lUtlt'U, 

Tl;i- Y>«t of tr!.‘.)5!i!iii(,- til- DHiclil't trill J'tol'ililo ninriin! 
1-1 lO Uit:r, l<;i> Hill nt>'. I'H n I ii|!i’>!c trurl; tor fotiiini' 
!»tv,>-r. Tl rtr in « fiio lii'' fi r n iorC” r'.otn'^.' rficrvior (■» 
U.n (‘I'tfrrt tivrr At a (''noo nllrl llatiiAiwmtij' Kntinvo,* 
r>’i {!<• fj-f.IrrY <'f <‘<‘'''fp. I'ot l!i(* tJorrmioenl of Mmlini 
nooli) 5 '!s-ViMy lo )t* c iittrorlio!). 

Tfo;;) l),ft.' lUitrifl rlnloaii-siin tlo follnxitif; loitill* ore 
o'tiir.fil li'f thn )*)ioY j'fotir.o"! — 

Keiof'tr t f i Toji'ii (1 fA'iiiMo j r.'.'.f.'tiro rri'rl:*— 

I'tinY ir.rr.tlK-sl'-J ... in 

I’iirjif t ! c . . , . jn 

A'l't iV>. ... no 

Tolr-l . .ss 

At ; r- rU' At.' r t'. rf all tl.n Jm.i; -).) trod* !• lie. 

1,’tT.l l.t'M, t St' lO'i !»1.! I (f rt;; •■‘>. 

It .' s".'- Tot (!) •,!!»',“.* {■ r fauif:* lit >'ir !j I’n, -tO.ri'l.fiW, 
*•! ’’'s f.'iM sJT. r;; pi ._vi 'tt,; to a 1 it-.{ f, J j, . r-iil. of 
?' <■ 1 1 f !) p at.-'t li'fi!' to fa't'Ioo ft,r tir ti'.ootlin 

•St 1;», ”•55,''* p.‘! ! ft. I j-r !• • ni:.. 

T! p J.-fr'i';- *1 fivt 1 ll. 'T, ll.e »» rVt trill I”- I’r. n.'',‘*.‘J70, 
I r r S pi-r r-':!. ( n tt r ptj '•) ’itt;»r. 


ft.lit .'.rr la’p.f.i't Jr-'l.t-'t J e.r:.-s nttil 
< r,*;t». •,!'-'lt‘, tirp ili'i"! itriKuti.' f), 
Yrf ilr !'‘,t l!-p •llrtfi-'n l!.o*! 
:,•*! jp. Ko'a*. Til't.lrjf. bm! (‘Kiist. 

Bf.s tf irrjt*BtiE';i ii liT 

ilit'.fi*! t,f Ko'-.r lliff.' trill ! ' I'O 


.c 


S;j fjsv,-'? ASP it -■ M»*; — . - . 
tj f A of tl.' tfr-'&'r'.r:? 

r .,) Jt •• f tt'i 1 . 11 ) 1 ? 

■ ■ ;. t :..'. .., 

4 


-M T t*,t -x* 

T> p t,-!s1 R'.-"-/ t < f a 


♦ v.'-i, fci'! b- 

i.tru H ef 

!:■( *Ir-. 'Xf'V* 

1-r f‘-‘ :-,f U.'-nr 

b-t < • f -tr- in m 

r ttr r-Jp-r 

ra'v!r»”v r»f » 1 a** 

;Y'1- tr fi'-.-r.r 

dr; nii! .n't tir.' t' 

^X'C***t'** '»' ■*».% ViU 

I'),;;-' '.■•rs. vb-d' ir, 

JiX e. t i? X ' t*4 f 

irri,-;*'.! — . -s’-'. 


1 ?*• if J* f* {I 

J-'.I !. !*.* v'-,'*’' 

r. tt-.H ft" ( r'.r r- . 

p , l‘ r ai;.: • 

!'?■• r ? - i-**' • <**. ‘t v‘‘‘ 

Jry 

f .‘iittrd r-l 5 v' *c 

«;p-!s! n’.t' liif •“,•?, 

f 5>r fM-rlftt^ti; 

) !. rx/.-v*- 



t!" 


if.-s f' trt io t! . 


r»' '.' t*. fl*''*.? i) <1- -I -Ip.’. »'il?. 
•• i.r e.t" !?r.f it-.fr. ►•£?!». 


i. 1 , V-.! tl r) r li li'.'.'-J « 

O'. It t YO <n 'rl < ft?.- Jt-J.'')' t> *'- * ' r • t P f l! '!■• l.M Ip’?; 

f? trr; -jpitp 1 )•) iv;) :. i r n >; j".')!*' at) rp')t * f tl r w-jl • 


fi'-i't ;!tv;s" 
PA*’. !•' "i'a;?;) t o" 


S-'l 


? •!)• Ji;.';.* ! ■■« l.-ff. 1)0 

l-tf (p tl.p Atfital 1 f tl.p 

! wi'l ro-- !■' r -itlntr.l O'l Rf.dll'C 
f;t ft’! tl .- JT'.-p'Is it) lipiAil fti il 

t'pt will i! .)) !■- fstp'p-i Jo il'p 

; .titprl rtro tolp irtntttirtsilvp 

if l’Mtt tPl>« Si ft.r.-l« ftfp OtMitllp. 


.‘l-'o-t! 


I' t? f. r*)!! 1 'A jr-l'.-t-'O sp.lt >*. fattlllP. t);t, 


I rr - .••r;»ti»p. Oil! 1 » Jpf; !" fpr.trr.p! fiot m 


J) H). S.'i.l 5. V f vt ;'l. r.». i *■ ■'•11 't it f. ; If: (pf 

»'t !•* It J:r ?.*> d {-'f t -'1.1 »!•■. fits ' ‘ . .1.- 

l-l' !- 


fr'f f' 


M- r 

• f • *Vt 


.sy.p ■ 


r: 


r **T*X <•: 


i ?« 




»*T 

T? < it'r {pi ^tsf r^*4 i:rV*-* -■ ” ’ * t*'*' •*?*-“" 

j*i s *x » y 'rr?,*”!** * I*: y* Mi ft r 

fill 5 '" 'J tltp - i ^ lt . 


i ; ' 


■ s--;'.ot . t f'Yi! 
fi ' t - itrs - t :'-". t » fit - 7 ,'''*’, ”}.. 
f-,‘r <*■*,!, O ') ll * njpr . l'j ;?■•!. 

rfiVn'.';.— T(.- {• 't'-rn -f tf i* -liitr'-t »1.!'V :» 
t oil’: •iito't ):ri,*i'.io", ft- "5 o'.D' ))'*» tsV.): «■” fr-to IS. 
Cft-.t-rr a'.S !ti I'l' flf' << M t Hs'-.V l i fal''. 7>.p 
lst*\ « t! ll I'-fl't A. 'T't'r; •' S* ■ r * « f >5)0 r*( t ftr- Ci -.'r. ■>?»}• 
r.-.n', flonHop-', Jt'r.l'.fr-ftor'ti, Sir il;MT»)i*-:p, 

a; Jlftlri!!). I!.'" atra ft iSkp- til-lt Js I*/;)! •■j*:Atp 
o'.iipi « r , 1 1 ;.* ;. fp " ltt'cn r .'<, T (' C . Tis '.’--.tp ts'uln ,%tr 
fv.T-T.-l wS'.l: taols. l-Kt il-tiir.;; o! tf.w talnf»il tS-'y 

rv-nfro Isl iittli* WAlor. 

Nion tr«l.« srp I to lM« «!!'lrVt, iS:r r i!!',-,i!p for 

cr-B of trhirlt S A» t". 0 profit'-^ in (Ipliil, for fiYp {'tpllroi' 
t.arj' ictfl* liiY.' l-otn taltr., ftO'S for SSirrB ftr.llot.t; lif* l.r.o 
in- 41 -. Thn AjiSirfriioat/' nm-BOt of ell tip fti-osion in 
K*. ni, -15.000, rf ttlii.rli »•-) to Ut. 2il.-*n,f>0 it tiroifil.!" for 
ffttn!):-' labo'jr. 1 l-it wooM (.'iro r-tnolot-ii'fnt to "'ri! pir 
enr.t. t f l!..i'i>!jpn!fttion of tStr fttrft lialilo to ffttiiini* for rir 
mentht al Il». ii-fi*') jvr lo-a.-l pir trcnlli. 

Of l!:r> Tirriw-':! trorS:», thrrp aro for tS-o ritonniftn of 
eliftn;i'-l» lor airr-'t iirif^'alin'i ; b)it t)n!f«r tlio >Iniy of tralor 
c-an 1-0 incrraml il t'-pntr (lot)litf))l if tlio irripsticn itnilfr 
cisant'-rf* «)) Lr r-ltotiili>i. T/iono oitontioni aro t-alptiL-itixl 
lo irriitato ll',K» acre*. Tlio rotnainint; »ix tiori-H arc tr- 
fcrroint. Tiie a ttounl of wntpr »tprf<i will li« 11, 3-)0 unit*, 
a'afiicicnt lnr_ IS.nOO aero*. In' y taro of (ImnKhl 20,-l.'0 
ner« cm be irri^stol by Iiotb cbantitU anil tntibn lof;c!) t-r. 

Tile folnl r.rrntie to lie dr-rivi-d frotn tbo rorl.« it 
Hd- 1,49,000, wbicli i« .abont 4 per cent, on tlic iiroisj-o-l or- 
pcndilnrc. 

Bc’.ide-s UicworVs mentioned in the ftfaleinont, tlirrp an* 
many old roiiKli-rtonn ariienlt tl.nl al-onlJ bo replAced bv 


»x *.* 




>? d 


r'lr-.io 


» fr 


I ft ntnrr. cf ■''- 


yps'-r 1 1 tp- .?',!t’, 
b*'3 . t itft' ! .! 

■r-.’-Stp It.,-)! "T • f tf'. dtii'i't In ])«piiip,r rii'nnt/j f,,r 
l! ' I,*"!!" ;- t;p? t*' JI t:-.-. r,-).-. .)r>t (• I.r t-p rrs'i-rrl, b) -1 
ll > .p fill »!> • I-' p'.tp'pi in il.B !ft. .■■,p t'*. 'r.*.'.))... ( til* 
f,r.-rft.'p "•)' ' f r*'’. ril! l-B .*! Il', <',<••>, t.-iBlir.i.' n total 
< f l:-, cV'/t,"0 

B?r, ! Pii-^'). ftl* '-1 1 0/ A“) In J r 0 - tsHl-tr*) trbt.-b 
f.-. Rt-rs;*' ' f Sir- ' s'-'-ipO I e )>' 'inl'y n j.-ndp 5, or a total 
tf Kt 

lictparp ftb-rl liter'll vilKj'Cs In ll-.o pr-irirre, arm 
‘•aV'p to (ftp.!) p. fti-l ir.i rr thipp rpli'f worlt for ir.tb 

v.tk,;.' t’ :■:! 1 1" mlrrc-l io tl.p jm'trr.ttnrno. Tl-o total 
a:r-o-,!.i in os-t. si l,r,;p t.'p ! tii.t p)t'‘-d I!». I'-'H, r nii* .* a 

t.-tafof lY.M.M.i*'!'. 

tbp tiiijor ta'-b anl ri’dittp r.-llof o.'>rli, '.to -.-cS. iadpilid 

ill !»,P j r <-;- T .- m ; I ; iP , tJpp-1 Ifo ! }■ • rt ' ioer . ti't f . } jn dft .-,)| till 
r.-pp.t-o*) aiif 

IVrnlll li ft) l.nrrn fa?r.If,p j ropramir.f o.ntsfairj; ~ 

lb-. 

49 htt;e iiPiT Wart* rpi.t'iif? , l/ij, I 

1,011! maj. r tstil; rpft'Tft*.!,'!) a.) lici; fo.i <s'l 
liV"'*! minor tnn!; n-itm.'.’! «i f.-i.-in^. fn i 0 ii-x) 
Vilbt;p rflipf I'r-rU fs>Dii-;^; . . I'.Jyo'rvv, 

Tl.ir, rf c-nt'!', !« ftlnl-Vto (Pf't atir fan Jap 1; a! (o-,^ 
rvctir, b')lit wanld 1-a ttaj.-mibif t.’i oity . i.t a!i 
at a tlirip; and it wil! b-* !.. s, 

r.m 1.' pn.j-prlt nip-o i»-.|. rrf.fr'.' (noVr* tS.r "it'.IT -of fi ,- 
pioviri'p i< a-rn:r;ilr-! by (t",-,-r» i:;.! li a:!,}. 
rnput*) I thn't li'ir.-l m!! 1 .-p !-.,-,pp t! a*. « .b, 

approtiii-ato c.'kI )( Utl « — ' ' 


rO major fAnl; reiVist .-.n 
jri'j fninrr I’m! urttril!- « 
Vil!.-.~p iclif I W. ;S », rir 


s:«. 

•5,0 

-iiy*,) 

; •> <>'.-(1 


1'p.).r! 


■ 1 ,: 




lint I S-AT* fttrp'i !)-»!,. 


of B tk !r,!;«t ! ,- 


•.tlort !nr.i i , t < lr .-,-. a..ii ft . r"rn,7rX(t-4. 


T-rofi! ■ 
i !p 


I ft;*? ir. il l! ! ' 
na . r -' f.l ft ft ' rf.y fa )"' r ''- * 


Cvlonrt 
]). .IfrA' 

('tsnphr!i 


Colonel 
X>. McN. 
Cavifihcll, 


320 

I am o£ opinion that, in addition to tho wovlts moj'V®'?®?’ 
will bo noocssary to hivo roaourse to collooliog ri ’ 

whioli will not roquiro rattch proCossional suporvisf®"' ■ 

The following is my opinion regarding faming 
works : — ; 

Direct irrigation from channels such as those f ^ 

„ from the Canvery and 

Famlno rrotccl.on. agamst 

famine. They have norev failed oven in the y®”*^ 

78. ; 

Tanks fed by poronnial streams are aW® 
protection. Large storage reservoirs containing, * 
three years’ svipply, or which by feeding a sti^^i . i , 
the supply perennial, are a protection against fa® i’ ® j 
unfortunately it is difficult to find sites for snoV ” ‘ 

tho cost of them is generally prohibitive. ; 

Small tanks in tho maidan parts of this pro'** 
tho reinfall is small ore no direct protection agai®°_..„ e 
The Kolar district is on example of this, for, il? . , 

deficient rainfall, they rooeivo praoticslly no wC »• - • 

crops under them fail. Tiiey are an indirect pri®*a 
by producing a good crop during years of ‘ ’ 
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they would enable the rayats to tide over : one or • tWoybaJ 
. years, that is, if they are provident. • . ' 

Wells are an excellent protection against famine in a 
small way, but in years of oxcessivo drouglit they generally 
run dry or nearly BO. ■ . ■ 

In this province each well irrigates about 1'3 acres on an 
average, so , tho number of wells required to irrigate any 
large area would be enormous ; still I think every endea-; 
vonr should be made to induce the rayats to sink welli, 
•88 it no doubt affords a protection against famine in small 
areas. ■ ■ 

My opinion is that so long as such a vast proportion of, 
the popnlation of India depends on agriculture, that is, on 
the rainfall, there must be periodical famines in places ' and 
no amount of irrigation works will prevent this, as these-! 
works are dependent on the rainfall. 

The only means of preventing or at any rate of mitigat- 
ing famine is to enoourage industries and manufactures in 
as many parts of tho country as possible. 

The Kolar Gold Fields give empjloyment to about 40,000 
persons, and there is ahsolntely no chance of a famine there, 
thongli all the crops in the district should fail. 


Answers to 

■ Statement showing the average area of land irrigated 

1, Population, area, etc. ' for the last ten gears, 1890— 1900. " 


Statement of total area cropped, 1899-}'^^’ 


District. 

Popula- 

tion, 

1891. 

CnltivaHo 

area. 

Area^ 

eroppfto’ 

I89S-19r' 

i 

Percent- 
age of 
cropped 
to cnltiv- 
able 
area. 





Acres. 

Acre?' 


Bangalore 

802,994 

1,098,880 

651.f 

69-2 





S9-6 

Tumkur 

580,786 

1,032,000 

973,r 


Kolar . . 

591,030 

867,810 

479,P 

55*2 

llysoro 

1,181,814 

2,023,040 

1.407,25® 

69-5 

Hassan 

514,952 

1,000,960 

7I7,''51 

r 

71-6 





64-2 

Shimoga 

527,981 

989,440 

635r^ 

( 





^ 230 

.72-9 

Kadnr 

330,063 

673,920 

491, 





047 

72T 

Chitaldrug . 

413,984 

1,594,240 

i,i4sr*‘ 


Whole province . 

4,943,604 

9,880,320 

6,503’5®2* 

65-5 


~ r~ m this and tie 

» There is a diaorepanoy of six acres hetwe^g Atlas of 1900. 
total given for the whole province in the Myso ^ ^ 

The total area cultiv.ated in 1899-190Cf *’ 
follows : — ' 


Dry, Wet, Gardens, 
acres. acres. acres. 

5,817,503 773,677 243,611 


Coffee, ‘ 
oinohonajg 
cardamon 

168,760' 


Total. 

6,503,556 


The following is the proportion of each 
to the cultivable area : — 


the above crops 

r 


Dry 

Wet 

Gardens .... 
Coffee, cinchona, cardamoms 


. 53-S 
. 7-8 

■. 2-i 

T7 

■^^onteS'S per cent. 


.... n," VI ea and the popu- 

The proportion between tho cnltivnble nr^ province, and 1 
ation is 1 person for I'l acre for the whet • . culliv- 


jaLiuu io ^ jj 

person for every 2 acres of tho entire prov 
able and. uncultivable. 


District. 

Extent or land iebmated, 
- AVEKAOE, 1S90 — 1900. 
Acres. 

Total 

wet 

onltiva- 

tion., 

Hirer 

channels. 

Tan^B, 

' 

Other 
aenrees, 
wells, and 
springs. 

Bangalore . 

10 

48,452 

4,737 

48,208- 

Tnmknr 

937 

62,906 

7,68_1 

■ 61,524. 

Kolar . . . 

1,428 

49,964 

2,288 

63,680 . 

Mysore ' . 

61,263» 

32,632 

6,131 

100,016 

Hassan . 

9,947* 

72,956 

20,475 

103,878 

Shimoga 

8,111 

105,649 

108,167 

216,927,. 

Kadur . 

5,445 

33,206 

65,483 

104,134 

Chitaldrug . 

2,190 

21,769 

li205 

25,164 

Whole province 

84,330 

412,634 

216,167 

713,031 ■ 


* These figures do not agree with those given under Canvery. 
ohannols ; lie reason being that the area under tanhs fed by 
the channels is entered under tanks. . _ 


These figures are compiled from the Mysore Atlas of 1900. - 
The total 713,031 acres does not quite agree with , the 
average area of wet cultivation for ten years for the whole 
province, which is given at 748,068 acres. The difference 
can proba'hly be accounted for by mulberry and sugarcane 
not being included in the former figures. 


Statement showing the proportion of wet cultivation to 
• cultivaVle area. 


District. 

Proportion op wax culti- 
vation TO OUI.TIVABLR 
AREA. 

' Elver 
channels. 

Tanks.. 

' 

Other 
fionreea. , 

Bangalore . . . 

•0017 

- 

3*9 

*43 

Tnmknr ' . 

■05 

3-2 

•4 

Kolar ..... 

•14, 

&7. 

•26 

Mysore . . ' . . 

•3 

1'6 

•3 

Hassan • • • 

■ -99 

7-2 .. 

•2 ; 

Shimoga 

•31 

10-6 

: M'S , 

Kadur .... 

•81 

■ 4-7 . 

9;4 . 

Chitaldrug ... . ; 

, ‘13 

i-s' 
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There Imvo Leon no sonsons of drought, s'moc 1876-77. year of bad and good rainfall respeoliroly in each of tbo Col 
Tho following tables gives the avoa of rvet oultivation in a maidan distriots of the proviueo : — J). J 


District. 

Avornso 

raintall, 

30 years. 

Rad yeab. 

Good yeah. 

Year. 

Rainfall. 

Area of wot 
oultivation. 

Year. 

Rainfall. 

Aro.a of wot 
cultivation. 

Bahgnlora 

Kolar ........ 

Tumkur 

Slysoro 

ChitaldruR ....... 

Total 

20-8R 

27'.'i8 

25-98 

27*22 

20-76 

1891 

1891 

1891 

1691 

1691 

18-41 

16-10 

IG-.R 

17-7 

14-06 

Acres. 

42.034 
4-.>,9l6 

51.035 
95,109 
23,274 

1893 

1893 

1S93 

1893 

1893 

41-13 

29-8 

33-04 

83-7S 

20-04 

Acros.- 

50,074 

54,510 

68,316 

96,726 

24,566 

... 

... 1 ... 

25.5,268 1 


289,192 


It will be Been from this that Uio diffevcnco between tho 
area of wot cultivation in a bad and good year is only 83,02‘1 
acres in the whole province. 

I am sorry I can give no information about private or 
village irrigation works. 

2. Soils. 

Tho prevailing eoil in tbo province is red loam formed bj- 
tbo decomposition of gneiss and trap. Black cotton soil is 
found hero and there, chiefly in tho Eadnr, Shimoga, and 
Chitaldrng districts. The red soil is generally very fertile, 
and is well adapted to irrigation. Tho black cotton soil is 
more suited to dry crops, hut can ho irrigated with advan- 
tage. As far ns I know, no dificrcnco is made in tho 
quantity of water supplied to cnltivntion on different kinds 
of soil. 


Tho nvorngo cost of tlio csloblishment employed on tanks 
is Bs. 18,000 per annum. 

Tire nvorngo annual amount expended by the Deputy Com* 
mlssioucrs on innsoniy works to tanks is Ks. 26,000 ; tbe 
cartli-work is done at tbo cost of tho rayats. 

Tlio total yearly cost of tbo up-koep of irrigation works is 
tbcrcforc — 


Channel repairs . . 


Rs. 

, 70,000 

Estahlishmont 


. 14,400 

Tank repairs . 

, , 

. 25,000 

Tank oskahlishmcnt 

. , 

. 18,000 


Total 

. 1,27,400 


3. Black cotton soil. 

There are many small tank lands in this province, con- 
structed of black cotton soil, that do not leak. I have my- 
self constructed a hand of black cotton soil to bold 30 feet 
depth of water, with no masonry core-wall, but with a 
puddlc-rvall in tho centre. Tin’s has stood for 20 years. 
Tbo largo Knkasandra tank in tire Kndut district has a iitnrf 
of black cotton soil, hut tbe front under tbo revetment is 
made witli several feet in tliiokncss of good soil. Black 
cotton soil dries and oraohs b.idly in tlio hot wcatlicr, and a 
bund made of it is likely to leak and perhaps breach if it 
has not been soaked with rains j but in tbe case of tanks, 
which cannot fill unless there has been raius, the land is 
nearly always saturated. In the case of channels it is 
dilTarcnt, and I have known water let into one when tho 
banks of black cotton soil were dry, and the result was 
excessive leakage and several hicnohcs. Tho romaiuder 
of this question can best bo answered by the Itovcuuo 
Officers, as they have the distribution of tho water. 

4. State irrigation toorks. 

This can bo seen in a bulky statoment prepared in tlio 
office of tho Examiner, Public Works Accounts. 

Tho expenditure from 1881 to 1900 is Rs. 1,98,03,000. 

The total area irrigated in a good and had year has been 
given in my answer to question No. 1. 

Tho total rovouuo derived from all sources of irrigation, 
except wells and springs, is Its. 37,38,933 for 1890-1900. 

Tho average annual cost of repairs to the ohanuols undor 
tho Public Works Department is Es. 70,000 and tho cost of 
establishment Es. 1,200 per mensem, or Es. 14,400 per 
annum. 


This docs not inolndo cost of direction and accounts. 

Deducting Rs. 1,27,400 from the gross rovonuo of 
Rs. 27,38,933, tho net rovonuo is Rs. 26,11,538, which is 
about 13 por cent, on tlio capital expenditure sinco 1881. 
But this large porcontajc is no doubt duo to tlio expenditure 
incurred prior to 1881, and I do not sco how it is possible to 
ascertain tho capital cost ot all tlio irrigation works in tho 
province. 

The exponditnro on irrigation works from 1799 to 1800 
(omitting that for tho years 1810—1831, which is not known) 
is Es. 2,66,64,177, and tlio present not revenue would give a 
return of about 10 por cent. 

Tho works aio not to bo depended on in seasons of dronglit, 
willi tbo exception of tho Oanvery clmnnols and tanks fed by 
perennial streams in tbo Malnad tracts of tbo province. 

6. This is fully answered in my momorandnm, dated 20th 
December 1901. 

C. I cannot answer this question ; it is a matter for tbo 
Revenue Department. 

7. Most of this question is answered in my memorandum, 
dated 20tb December 1901. 

Tho distribution of water is under the Revenue autborities, 
except under tbo Cauvory obannols during tbo dry season ; 
so details regarding number of watering, oto., oau best bo 
obtained from tho Revenue Officers. 

8. I have referred this to tho Superintending Engineers, 
and when tho information is received, I will attach it to this 
memorandum. 

9. No flood or drainage protective works ore required in 
this province. 

10. There has been no famine since 1876-77. 


1. 0,. (27ie President. )•— You have long experience of 
Southern India ? — Yes ; ,33 years. 

2. Q. Yon were Chief Engineer for Irrigation in 
Madras P— I was Chief Engineer of tho Public Works 
Department. 

3. -Q. Wero you employed on different irrigation worksP 
— ^Yes. ' 

'4, Q. You have been some years in Mysore?— Yes; 
3^ years ; I was there two years before. 

6. Q. You give us a very interesting pai>er.- ' I see in tlie- 
seoond page of your note you give five series containing 
1,717 tanfa, of wbioh 906 have been dealt with P— Yes. 


6. Q.' In Chitaldrug 105 out of 110 have boenldealt with ’ 
pvaotioally this district is finished P — Yes ; the series shown 
in my note are only typical. 

7. Q. How many series are there altogether?— 60. 

8. Q. Yon give this list of the largest and most impor- 
tant tanks ; are they separate fiom rhe sories P — They are 
in the series. 

9. Q. You say “ the capacity of a unit.” What is a 
unit P — It is -26 of a million cubic feet. A unit is supposed 
to irrigate one acre. 

10. Q. That allows a depth of 6 feet on an acre ? 

Yes. 
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11. Q. Do 3 'ou find that nsoful to go by P — Yes, very 
useful. 

12. Q. It is pretty aoonratoP — Yes. 

13. Q. Have you arrived at a satisfactory system of keep- 
ing tanks in repair P — No. 

14. Q. Do you see your avay P — No. The rayals may be 
made to keep them in repair; otherwise I don’t see how 
it could be done. 

16. Q. Do you think Sankoy’s sobeme was a feasible one 
to carry out P— That was for extraordinary repair; the 
ravats were supposed to keep them in repair. 

10. Q. Do you find that they will not afterwards keep 
the tanks in repair P — Sometimes they do ; as a rule they 
don’t. 

17. Q. Do you see any practicable way out of the dif- 
ficulty P — Government could not possibly keep the remain- 
ing tanks in repair ; it would be impossible. 

18. Q. Is there any sort of District Board system in 
Mysore? — Yes. 

19. Q. They do not look to the tanks P — ^No. 

20. Q, It does not come within their jurisdiction? — No. 

21. Q. You say in the third page “ the tablo of dis- 
charges of rivers in Mysore is fairly reliable ’’P — 1 think so. 

22. Q. You say “you use about 20 per cent, of the 
amount of water ordinarily available for irrigation ’’ P — 
Yes. 

23. Q. In some cases you practically use it all up P — Yes. 

24. Q. As regards do .yon find the rayats 
pay more attention to the channels than to tanks P — No. 

25. Q- We were told the other day that rayats would not 
repair the bxinds, but would still keep their channels clear 
of silt? — When they find actually that they cannot get 
water, then they clear them. 

26. Q. You speak of masonry anionts ; what channels do 
you refer to P — The Cauveiy channels ; they are the only 
ones that the Public Works Department have got anything 
to do with. 

27. Q‘ The reason being that the Cauvery has a very fair 
discharge? — ^Yes. 

28. Q. Talking about the establishment on the channels, 
you say that “ the monegars are under the Public Works 
Department dining the dry season"? — That refers to the 
regulation of water during the dry season. 

29. Q. Is there any water during the dry season p — Yes. 

30. Q. What is exactly the position of Public Works 
Department ofiioers. Do they merely keep the channels in 
repair ? — Yes, and they regulate the supply of water during 
dry months. Prom the time irrigation is over when the 
cultivation is over we take over the olinnnols, repair them 
and regulate the supply of water. 

31. Q. There is a kind of system of “ tatils ’’ on the 
channel P — Yes. 

32. Q. You speak of the rules drawn up by the Govern- 
ments of Mysore and Madras. The thirteen rivers referred 
to run into Madras ? — Yes. 

33. Q. That means that you must not block the supply P 
—Yes. 

34. Q. That there might he no interference with the 
working of the anicuts below. Do yon find difficulty in 
getting leave to carry out new works on these rivers? — ^I 
have not asked permission. 

36. Q- Do you anticipate that there might be difficulties 
in carrying out other desirable projects in Mysore ? — I think 
BO ; if we wanted to seouie flood water and make a reservoir, 
we would have to obtain the permission of the Madras 
Government. I don’t know whether they would grant it 
or not. 

36. Q. Have you personally, since you came to Mysore, 
or before, given much attention to the subject.of the storage 
of upper waters of the Tungabhadra in the north of 
Mysore? — 1 don’t know a great deal about it. There are 
plenty of sites on the Tungabhadra for largo reservoire. 

37. Q. In Mysore P — Yes. 

38. Q. They wonld not benefit Mysore ? — They might, 
hut it is most difficnlt to make a channel. 

89. Q. Gould an arrangement be made between the 
Mysore and British Governments to make a reservoir and 
to take up land from Mysore ? — I think so. 

40. Q. Y'ou are quite sure about this P— Yes. 


41. Q, You only repair tanks which yield over Bs. 800 a 
year P — Yes ; I am sure it would not ho advisable for 
Government to repair the smaller ones. 

42. Q. Are there many cases in this province where 
there are tanks, the water of which is not fully used P— Yes. 
There is the Sulikere tank. 

43. Q. Do you know what the circumstances areP— 
What prevents it from being used P— I do not know ; the 
tank never fails. 

44. Q, There is plenty of water P — Yes. 

45. Q. Yon don’t know whether this is a case of black 
cotton soil P — I don't know. 

- 46. Q. Supposing this country were unhappily to be 
visited by drought again, as it was 24 years ago, do you 
think it is substantially in a better position to meet it P — 
I think so. 

47. _ Q What are yonr reasons? — Railways ; and there is 
more irrigation under river channels. 

48. Q. Mach more P — A good deal more. 

49. Q. 1 see you point out that the tanks in Kolar are 
no direct protection against famine?— Because the tanks 
are small and do not fill ; they have hnt little water, or are 
altogether empty. 

50. Q. If there is no possibility of extending tank irri- 
gation in Kolar, would it be a good thing to encourage 
wells P — Yes, to a certain extent. 

61. Q. Do you believe that very much oonid be done by 
wellsP— Could they bo extended; could they bo increased 
in number practically without limit P — I don’t think so; 
no ; a large well in this province irrigates about 1'3 acres ; 
they are only useful for small areas. 

62. Q. When do you expect to get your Mari Kanavo 
work finished P — In another two and-a-half years. 

63. Q. It is a masonry dam P — Yes. 

64. Q. (ilfr. JfjHV-.3fachet»iie.)— WillitalwaysfillfullP 
— It will very seldom fill ; we will be able to cultivate in 
ordinary years 30,000 acres. 

55. Q. Would you refuse to give water for laud under 
the tank, because you want to retain it for next year? 
Wonld you limit the area P — No ; it would be of no use, 
because water wonld evaporate before next year. When 
the tank is half fall one can only cultivate half the area. 

66. Q. You suggest that the rayats should cultivate 
according to the quantity of water in the tank P — Yes. 

67. Q. Then a man with influence would take the whole 
water P Don’t you think that he would take as much 
water as he could get P — Yes. 

68. Q. (Mr. —The figures given here show 

expenditure on irrigation works. Is that capital expendi- 
ture P — Yes. 

69. Q. Do you keep a legnlar capital account separately P 
— This is an account of the amounts spent on the con- 
struction of these works. 

60. Q. Are capital and revenue accounts kept separate- 
ly P — Wb don’t keep regular capital and revenue accounts. 

61. Q. They really are works for which revenue accounts 
are kept P— Yes. 

62. Q. Hove you many uew tanks P How do you charge 

them? — To revenue, , 

63. Q.. Could yon say what return on the capital cost 
your works yield P — No. 

64. Q. All tUat you say is that “ during so many yean 
we spent forty.ono lakhs and the revenue has been so and 
so" P — Yes. 

66. Q. That expenditure includes not only the construo- 
tioa and reconstruction, but also all ordinary expenses of 
working P — Y’es. 

66. Q. You say “ the assessment on areas irrigated by 
tanks is about Es. 6‘3 per acre’’-? — Is that total assess- 
ment? — It is the total assessment. 

67. Q. Why do you exclude mulberry and sugaroane 
from wet lands ? — They are sometimes classed as garden 
and sometimes wet in revenue accounts. 

68. Q. Wot lands do not include garden?— No. 

69. Q. Garden cultivation inolndcs all high class crops? — 
Plantains, sugarcane, and karry. 

70. Qu In your calculation of the amount of work you 
require in the ease of famine you proceed on the basis that 
each person will earn generally Es. 3-8-0 a month ? — Yes. 
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INDIAN IRRIGATION COMMISSION; 


Mr. 

Boscoe* 

Allen. 


Mb. P. Roscoe-Aimn, M.I.C.E., Chief Engineer for Irrigation, His Highness the Nizam's Pnhlic Works 

Departineat. 

{Hyderahad, 2Ut February 1902.) 


_ 1. Q. (The President.) — ^We wish to get some informa- 
tion as to the present state of protection by irrigation in His 
Highness the Nizam’s dominions and as to what proposals 
are under consideration for increasing the protection of the 
counti-y against famine ?— On page 10 of my memorandum* 
I have given a ^atement showing the area under cultiva- 
tion in the Telingana districts, and on page 2 I have given 
a similar statement relating to the Mahrattwara districts. 

2. Q. Are the tanks, in the dominions, out of repair P 
— Yes ; aU, excepting those few which have been lately 
repaired. 

3. Q. Ry " out of repair " yon do not mean silted up ? 
— No. I mean breached or otherwise in an inefficient state. 
In the dominions wo shall never suffer much from tank 
silting up, as the conformation of the land is such that we 
can readily raise the bund and so increase the capacity of 
the tank as the silt accumulates in its bed. 

4. Q. How long have- you been here P— Eor the last four 
years. 

6. Q. The last famine was very bad in the Nizam’s 
dominions P— Yes ; the famine of 1309 F. wauthe worst on 
record. 

6. Q, Was it very bad in Telingana P — The state of 
actual famine was never reached in Telingana, although 
distress was severe. Wo liappened to have an enormous 
number of estimates for worss ready which Mr. Dunlop, 
the Famine Commissioner, gave us leave to put in hand, and 
so the necessity of opening famine works on code rules was 
averted. Late in the season three test works had to be 
opened in the Elgandal district in talnkas where our pro- 
gramme of work was a little deficient compared with other 
talnkas. 

7. Q. You are better able to withstand famine now than 
yon were a few years ago ? — Yes ; as regards the Toling.ana 
districts, we have better storage works and a larger pro- 
gramme of worls. 

8. Q. I notice that some of these tanks depend on catch- 
ment areas which can bo counted on in case of a failure of 
the rains P— Yes, especially in the Warangal district there 
are certain tanks which can be depended on to ensure some 
cultivation oven in the driest ye.ars. In most districts in 
Telingana this will bo the case if the schemes I have 
designed for connecting tanks with tho larger local rivers 
are carried out. 

9. Q. Have these soliomes progressed farP — Wo have 
not completed many schemes as yet, but wo have a large 
number in hand and good progress is being made. 

10. Q. Have you any map showing all tlic tanks in your 
charge?— Tho 4 miles to an inch Ordnance Sheets show 
practically all tho tanks ; only one or two tanks are omitted. 
Where a tank is breached) it is marked on the map by a line. 
Ymi see from the map that immediately you get south there 
ate fzwcr tanks. Tho system of tanks in Telingana, whcr.r 
there is red soil, is most perfect. The formation of the 
Carnatic districts is not so suitable for tanks, and tho soil 
is not so favourable for wet cultivation. 

11. Q. What measnres do you propose for these south- 
west talnkas of tho Carnatic districts ?— I have proposed 
to execute tho Benur channel project from tho Tunga- 
bhndra river ; tho Muski storage project is also under con- 
sideration. For the rest it is proposed to restore such old 
tanks ns it is considered worth whilo and execute any new 
^tora■ze scheme which is at all Iffioiy to give a good supply 
in years wlien the rainfall is deficient. . 

12 Q. What are the Gnngawati channels ? — Tlicy are 
two ch.annels originating in tlio Tungabhadro in tbp Gungn- 
w.ati taluka of tiie Lingsugiir district and are working most 
satisfactoriiy. The lands under them gave a full revenue 
during the last famine. 

13. Q. Wimt is tho area irrigated?— Tho nrc,a irrigated 
in 13G9 t'. was 3,180 acres. 

14. Q. Is it in the valley of the TungahhadraP— Yes. 

15. Q. Is any extension of tlieso channels possible ? 
— 1 do not think it will be feasible to extend the existing 
ch.aWK'l-S much ; hut if tlie ch.annels aro imiirovcd, the culti- 
vation under them c.an be citcndisl. Tho water in the 
ch.annels at present dc<-3 not do its proper duly; it only 
irrigates some 30 acres per cubic foot ^ second of dis- 
charge. Wo liave, lioweviT, raiseil tlio revenue under thc«o 
clranuris from Rs. 35,0^0 to Rs. .10,009 since the Public 
Works Department took cluargo of tlicm. The maintenance 


and distribution of tbo water is now entirely in tho hands of. 
tho Public Works Department. _ 

16. Q. (Mr. Bafaratna Mitdaltar.) — How mneb has the 
ayakat under theso channels increased P— I do not Inow 
exactly ; the area has increased more in proportion than 
the revenue, because the Revenuo Department liavo been 
lowering the rates. Double-crop rates were reduced 
froml-l_to 1J_ times single rates, hut I understand that 
this will again be altered. Tliero were 1,100 acres of 
sugarcane under these channels in 1309 F. 

17. Q. (2)5e President.) — Wliat is the Moosapett project P 
-yit is a tank-filling project situated in tho Mahhnhnngar 
district, A channel is taken from a local river, an nfllnent 
of the Kislna, to fill a largo number of tanks. Tbo rivr-r 

.runs only during tho rainy Be.ason, nnd so wo can only make 
nso of flood wate in this project ; after tho rains tho river 
rapidly dries up. 

18. Q. How much land will tho Kistna project com- 
mand P — The District Engineer rejrorts it wall command 
200,000 acres in tho Raichur Doab (the country between 
the Eastna and Bhima rivers). 

19. Q. Is there any other project for storage on tlio 
Kistna ? — Tlierc is no project from the Kistna. In its 
course through (he dominions the Kistna runs in a very deep 
hod and is very rapid. Where it passes through the Nalla- 
mallai hills tho gorge is very deep and Iho current is rapid. 
The channel from Narainpur (tho Kistna project) is the 
only fe.asible project wo have. 

20. Q. Is it of tho same chnraoter when it joins the 
Tirngabhadra P — YVs, and tho enrrent is so swift tliat it c.-ar- 
rics sand in suspension. In the dominions we have lo exer- 
cise considerable care in tho site wo choose for tho olf-t,ako of 
a channel from a river ; if tho off-tako is situated whore tho 
fall-of tho river is groat and the current strong, tho result 
is much sand held in suspension in tho water entering tho 
channel ; this is cither deposited in Die channel or on the 
rayat’s fields, and is, in cither case, a nnisancc. When de- 
posited in tho rayat’s fields tho outtium of the crop is lessened 
nndthcrayat, imorant of the true cause, s.ays “ that the • 
water is not good for irrig.ition." 

21. Q. {Mr. Bajaratna Mtidiiliar.)—Jsthnt why tho 
people prefer what they call “ black water " to “ red water "P 
— Yes ; tho black water contains fertilizing silt and the "red 
water ” contains sand. 

22. Q. If tho Kistna carries sand, it will & fortiori cany 
silt? — Y'csjsuchis precisely tbo case also with tho Goda- 
vari. The late Sir Vikar-nl-Oorara repaired an old anient 
.accross the Godavari to supply water to lands fii his/ayir in 
Elgad,ah. I was asked to report on this some time ago. I 
found tlio anient situated Iiaif-way dorni a c.afaTOct in tlic 
Godavari where, of course, mucli sanl was held in suspen- 
sion by tlio w.atcr of tho river tlio fall of tho channel was 
also great, and all this resulted in much sand being depo- 
sited on the rayat’s fields and their usual complaint about the 
w.atcr. This channel passes tlirongh several tanks, and 
holoav the first tank, where evidently the sand in suspension 
is dropped, the compkaints ceased. 

23. Q. Have yon any other big projects P—Wc arc now 
enquiring into one from tlio Godavari. 

2-1. Q. Tliat means a dam over tho river ; would that 
ho easy P — Yes, tlio easiest thing possible. Tho site of 
tiic proposed dam is at tlio top of a rapid and the hoJ of 
llio river hero is sheet rock. 

25. Q. Y’ou are now in the preliminary stage P— Yes. 
Like other projects wo propose, if tho preliminaiy ytages 
point to the likcHIiood of sncco-s, executing tIio_ project by 
sections. In tho dominions wo have no proper idea of (ho 
dis.-ii.argo of tlio rivers at different seasons of Iho year, ns 
no observations liavc, as yet, been made. The only river, of 
which are have any knowMge, is tho Moosi._ Ourproji’cis 
aro tims, ns far as possible, deugned to la) carried out in sec- 
tioas ; a second section is carried out if tlic supply of water 
proves adequate. Slc.-inwhilc, all masonry works whicli in 
any way confine the width or discharge of the channel are, 
in'tho first iiist.ance, made large enough to carry the supply 
which will be nlllinatolyroquinxl. 

20. Q. Arcyou nowi.aking gauges of tbo livcra? — Be 
have now eointiieiiced to do so. 

27. Q.. How ».anv tanks luwe you got in goo-l wi-rkifig 
onler F — I should ray alioul 1,000 major links, J cannot 
ray how many minor ones. 

2S. Q- Yon gave on jwge 3 ofyrmr nirtucr-mdiim « li*S 
of tanks wliich held water during the b»t fsiiilnc . ~T 1 : 0^0 
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MO onlj* a few typiojl eases. Willi I'OR.ivd to tlio^Avannr 
tanks, tlio printed figures nro wrong. The " free ■’ catch- 
nicnl area should bo IJ square miles and the “combines” 
should be ‘1 square miles. 

29. Q, AYhich of the tanlcs are iu good order P— Certainly 
not half of them. More than half of them may bo yield- 
ing some revenue, but they nro certainly not in an ofli- 
cient state. 

SO. Q. 'Whnt is the exact area under wot cultivation P — 
AYo can only oscertain that by finding out the amount of 
remissions that have boon given and deducting this amount 
from the gross revenue. The remissions are vcry_ largo at 
present owing to the largo number of tanks which nro in 
disorder. I have not tbo figures of the romisBions with 
mo. The remissions during lain years have been very 
large. 

31. Q. You have a table on page 10 of your memo- 
randum showing wot cultivation 'in the Tclingnna districts. 
Does ttiat include wells P — Yes. 

32. Q. As to tank repairs, will yon bo so good as to toll us 
how they are kept npP — As far ns the major works are con- 
cerned, wo pi oposo to put the maintenance in the hands of the 
Public Works Department. I think this will bo necessary, ns 
the nature of the work ncccssitalcs a bnined stall’ being in 
cluirgo. In the ease of tanks, thoj’ am given certain defi- 
nite minimum dimensions such ns height of bund above 

• maximum water level, breadth of length of escape- 

way, etc. It is absolutely necessary that they should bo kept 
np to these dimensions. Again, the length of escape-way 
is calculated on the same empirical formula in all c.ases and 
it is at the best approximate. Information is required 
directly it is useertained that the allowance made for the • 
disposal of surplus water is insufficient. Tho case of 
channels is prcci>cly tho (simo and, in addition, a trained 
staff is further required to mnnipulnto all scouring sluices 
in channels and so obviate tho nuisance from tho neenmn- 
lalion of silt in tho bed. To cxocnlc all this work effi- 
ciently, it is necessary that tho maintenance should bo in 
the bands of a trained staff under the orders of tho Public 
Works Department. Oibcr than this there is tho neces- 
sity of collecting data for giudanco in future designs and 
which can only bo done by a trained staff. I liavo found 
from oxperionco that when tho maintenance is in tho hands 
of the llcvonuo authorities irrigation works ■ rapidly get 
into dbordcr. Especially is this tho case when olinnncls 
arc concerned. Tlio channels under tho Bovenuo autho- 
rities rapidly blossom out into pikolas and unlicensed 
sluices t below each of these a bund is thrown across tho 
cliannol and very soon tho channel becomes in a most ineffi- 
cient state. Bovenuo officere have often explained to 
mo that if such things are allowed more revenue nccrucs, 
but such is not tho case, as it is done to tho detriment of 
existing revenue. Again, when clearing a channel of silt, 
Bevenno officers never know whnt width the bod should bo 
cleared to in its various sections. I am decidedly of tho 
opinion that tho raaintenanco of all minor works should 
be in the hands of the village community, or some one 
interested in tho cultivation under it, under tho supervision 
of tho Public Works Department. 

33. Q. Is there any institution hero like tho kttdi- 
maramat in Madras P— There used to be, but it has fallen 
into disuse. 

34. Q. You soy that estimates, amounting to 
Kb. 64,68,987 for 638 works, have now boon sanctioned by 
your Government. That ought to keep you going for a long 
time P— The vast majority -of these_ works are already in 
hand. These estimates refer to major works in tho Telin- 
gana districts only. 

35. Q. What are you spending now P How much do 
you propose to spend each year P — I have advised the 
Government to spend 25 lakhs a year on irrigation works. 
Last year we spent some 17 lakhs. We have been gradu- 
ally working up the expenditure. When I came here the 
expenditure was only 6 lakhs, and I have now worked it up 
to 17 lakhs which includes expenditure under the “ Hew 
Scheme." 

36. Q. {Mr., Muir-Mackenzie.) — The '“New Scheme” 
expenditure being 6 lakhs P — Yes, about 6 lakhs. 

37. Q. And you propose that the Nizam’s Government 
should give 20 lakhs a yearp— I propose that 16 lakhs 
should be given from the revenue ; 6 lakhs should be raised 
by loans; and 6 lakhs bo expended under the “ New 
Scheme.” That is my proposal, but it is not as yet 
sanctioned. 

38. Q. {Mr. M{gbam.)—lrL the Mahrattwara districts 
you have practically no tanks at all ?-^Yery few indeed, and 
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tliojo are moitly situated in Nandcr on the borders of the 
frapean plateau. 

89. Q. You have imgatlon channels from the Tnnga- 
bhadra P — Yes. 

40. Q. There is a good deal of well cultivation P — Yes ; 
I have given the figures in my memorandum. 

41. Q. You have only river channels in Lingsugurp— 
Yes, and a few tanks, which latter are in disorder. 

42. Q. I undorsttind that’ most of the wet cultivation in 
the .Mahrattwara districts is under wellsp— I am not well 
acquainted with tho Mahrattwara districts, but I believe 
such is tho case ; Mr. Dunlop will, however, inform you on 
this point. 

43. Q. What docs tho area irrigated by river channels 
amount to P — About 4,000 acres. 

44. Q. And what under tanks P— That I cannot toll you. 
Wo havo a few tanks, but tho total area under tanks is not 
groat. 

46. Q. Yon Imow enough about tho Mahrattwara districts 
to state that the area under tanks cannot bo largo P — I know 
sufficient to state that it cannot bo largo. 

46. Q. So that tho irrigation must be' mainly from 
wellsp— I b.cliovo it is mainly from wells. 

47. Q. Boforring to the throe Carnatic districts, you say — 
“ Of the estimates prepared by tho staff, estimates .amount- 
ing to Bs. 10,53,438 for 39 works havo been sanctioned by 
Government; estimates amounting to Hs. 19,100 for four 
works nro aw.alting sanction ; and estimates amounting to 
Ks. 7,66, 95i) for five works are awaiting tho approval of tho 
Chief Engineer." What works nro these P — The Benur 
project, estimate Bs. 8,14,000, is one of tho sanctioned 
estimates ; and there are 38 BUiallcr works mostly tanks, 
of which tho Sirwall tank costing Bs. 41,000 is tho 
largest. 

48. Q. I thought you were not doing any tank works? 
— In the tlffoo Carnatic districts wo nro restoring some of 
the major works. 

49. Q. Are they filled from the rivers P — No ; those wo 
have taken in hand, with one small exception, depend on 
their own catchment areas. 

60. Q. Yon ere providing two lakhs of rupees for 38 
smaller works P— Yes, for major tank repairs. 

61. Q. And there nro estimates for works awaiting 
sanction amounting to seven lakhs of lupees P — Yes ; one 
of these is for on impounding reservoir in tho Muski 
valley, a tributary of tho Tungabhadra in Lingsugur. The 
remaining four works are smollor. 

62. Q. Is it possible to do anything from tho Tunga- 
blmdraP— There is tho Benur prujcct; but there is no 
other proposal. I think that, with a sufficient supply of 
water, tho area under tho Bennr project might bo extended. 

63. Q. Not any wlicro else P— To no great extent. 

64. Q. What other channels nro there?— There are the 
two Giingawnlti channels situated above Benur ; and tho 
Becobal channels situated below, 

65. Q. Is thoro no further scope for channels P — I do 
not think so. 

66. Q. I suppose that if a large reservoir were made on 
tho Tnngabhadra, as proposed, above Hospet, to hold 80 
and 100 feet of water, could you improve the ai-ea under 
tho existins channels P— The area under Gungawatti and 
the Beechai channels might be slightly extended, but no 
new country would be taken np, 

67. Q. By means, I presume, of a cold-weather supply ? 
— Y'es, by means of a cold-weather supply in tho existing 
channels. 

68. Q. Would yon be able to take off no new channels ? 
—No. In reality irrigation from the Tungabhadra on om- 
side of tho river is limited. 

69. Q. If you could store water, could you not extend 
the area P — I think wo should be able to extend it consider- 
ably under Benur, and slightly under Gungawatti and 
Beechai, making some 8,000 acres in all at most. 

GO. Q. You would lengthen tho channels P — We should 
lengthen the Benur and Beechai channels. The irrigable 
land on our side of the Tungabhadra is limited by tho 
conformation of the country. 

61. Q. What is the Sirwall tank P Is that one of the 
39 works sanctioned P — Yes; and it will cost some 
Bs. 41,000. 

62. Q. Is there any possibility of having rain-fed tanks 
in the Mahrattwara disfrictsP — No. Ido not think they 
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Jdr. would 1)6 of any use. I propose making large river-fed 
i*. J?o»coc- reservoirs, as tlie desire of the Government is to improve 
Allen. drinking water-supply in the Mahrattwara districts. 

— - -hTr. Dunlop will toll you more about this than I can. 

Irrigation under such tanks .would have to be encouraged 
rn order that the Government should have some return for 
their money. In years of failure of the rains the water 
vyould be conserved for drinking purposes. There is not 
likely to be more than 1 or 2 per cent, return on such pro- 
jects. 

63. Q. "Would you tap the smaller rivers? — "We should 
tap only those which had a catchment area of about 200 
square miles at the site of the ofi-take. There are remains 
of old works in the Mahrattwara districts. 

64. Q. Are old works good assets P — Tcs, as frequently 
we have nearly to fill in a breach to restore a tank to a 
state_ of efficiency ; . in this manner in the Telingana 
districts we have had very large returns from very small 
works. 

65. Q. The only possible new work of a protective 
nature in the Carnatic is the Jlistoa project .** — Besides 
Gennr project and the Muski project, both of which are 
protective, the only remaining large work is the Kistna 
project and this" is a most enormous work. 

66. Q. "What area would it command? — The District 
Engineer in charge reports that it commands 200.000 
acres. 

67. Q. (STr. jUiiir-lfacl-enzie .) — Hava you thought of 
a canal on the right hank?— Some- few inquiries were 
made, hut the matter was not pushed very far. 

63. Q. {ITr. Siff/iam .) — You would require a very 
high dam ? — I do not think so, hut the whole project lias 
not as yet been thrashed out. The ai'ea oE the land culti- 
vated might he limited by the discharge of the river. 

60. Q- You do not meditate a storage scheme?— Ho ; 
no such scheme is meditated. 

70. Q. {The Pres{dent.]~~Tbe Deccan project _ will 
reduce the low wafer discharge of the fvistna to practically 
nil. I am of the opinion that the greater part or the hot 
weather discharge of both Kistna and Godavari comes from 
the Nizam’s diminions. It oozes out of the trap forma- 
tion. 

71. Q. "Would the Bombay works atfect the discharge of 
the Godavari very much ? — No. 

72. Q. When is the iadi crop sown ? — Tho sowing 
commences in November. 

73. Q. For how many months is water requited for the 
iahi P~ Tho rice crop itself requires water for three months. 
If a largo area is planted, tho fields are not sown simulta- 
neously, and thus a supply maybe required for four or more 
months to the whole area. 

74. Q. Would it ho worth the whilo for tho Nizam’s 

• G'ovemment to consider tho question of slot ago in the 

Kistna river?— So far as I am aware, no suitable storage 
Bchomo could ho devised on the Kistna which would ho 
heneficial to tho Nizam's dominions. 

75. Q. Is Ihcro any site for storage tanks on the 
Kistna P — It is very rapid all through the Nizam’s domi- 
nions, and I do not think we could construct a good reservoir 
there. 

76. Q. Is anything possible where tho I'ungahhadra and 
Kistna join?— No; Ido not think anything is possible 
there. Below the junction tho river runs through a gorge 
in the Naliamuliais which is high and roclry country. 

77. Q. In Madras they arc discussing the possibility of 
making a big dam and reservoir, 90 miles above Bezvada. 
They contcmplcte making tho land 100 feet above the bed 
of the Kistna. If that project is carried out, will it result 
in any good to your side P — I do not know tlio site exactly ; 
but so far as the locality is known to me, I should say it 
would do us no good, as tho land on our side is high and 
rocky. I am, however, going there shortly and will inquire 
into the matter. 

78. Q. llcgarding tho Telingana districts, you only 
repair breaclics and put old tanks in order P— Yes^ ; wo only 
rcp;ur the old tanks. And tho financial results ore always 
favourable. 

79. Q> ^Havo you any cases of tanks being made rfe 
jioro P — No. Wo have three such projects ; hut I do not 
think they will gh'o such good results, ns the old ones wo 
have already put in order. 

60. Q, Have you any instance of a t.ank being wholly 
in.ailo nfre.sli P — No ; «c have no such instance. We luavonn 
estimate of a ckanncl which will give 25 per cent, in tho 
Manjira. 


81. Q. I mean storage works?— No, The Muski is tin 
only such project wliich is fuUy prepared. The estimate 
results amount to 16 per cent. ; but I do not think we shall 
get more than 4 or 5 per cent. 

83. Q. So far as I know, 4 per cent, is considered a gool 
return for a storage tank ?- Yes. I do not think wo shall 
get such a good return as indicated in the estimate. 

83. Q. What credit is taken in respect to these works ? — 
We have no particular system of making accounts. We 
take credit for the whole rise in revenue duo to the supply 
of water. 

84. Q. You take an average of five years of the previous 
revenue and credit yourself with the difference ? — Yes. 

85. Q. Don’t the Eevenue Department make up the 
accounts ? — No. I make them up myself. 

86. Q. That is an excellent plan. Suppose yon have 
to incur further expenditure on a tank other than originally 
sanctioned? — That is added to the capital account. Charges 
for maintenance only are met from the revenue. 

67. Q. If you make any considerable repair, you c.all it 
capital ? — Yes. 

88. Q. I think they do that in most N.afivo State.?. 
Capital account really includes heavy maintenance ? — Yes. 
We have not introduced any proper system of keeping 
accounts as yet. 

89. Q. I want to know what value yon attach to these 
percentages ? — Revenue authorities give us the returns, and 
wo also have the returns prior to our taking tho work in 
hand. 

90. Q. Is it the business of any one to scrutinize them ? 
— No. 

91. Q. It is merely made up for your own information 
and benefit P — Yes ; and also in order to draw attention to 
any work which docs not yield revenue up to our estimate. 

92. Q, Have you any statement showing the gauging? 
of rivers ? — Only for one river, tho Moosi ; wo are only now 
introducing tho system and fixing up gauges. 

93. Q. Do you keep up a record of tho behaviour of your 
largo tanks in regard to dates on which they fill, ete. P — Wc 
have not done so in tho post ; wo are practically now only 
just making a beginning. 

94. Q. Is any record of tho rainfall kept ? — Yes ; wo keep 
a record and so also do tho Revenue Department. 

95. Q. (Mr. Muir-Macienzie .) — Under tho Misting 
skate of things, are wo to.understand that tho majority of 
tanks in tho Telingana district would dry up m a season of 
drought ? — Yes, as at present supplied by their own catch- 
ment areas. 

96. Q. You think they would not fail if connected witli 
tho rivers?— No ; not if connected witli rivers whicli have a 
catchment area of 200 square miles at the silo of off-take cf 
supply channel. 

97. Q. Would that ensure their not failing .'* — It would 
prevent absolute failure and would ensure water for irriga- 
tion for .a considerable area. Daring tho Intofamiuo the 
Avanur tanks in Elgandal irrigated their full ayal-iti ; they 
arc supplied by a channel from the Manor river which has 
a catchment area of some 900 square miles at the site of tlie 
off-take. 

08. Q< Even wore you to liavo an absolute failure of 
rain— a rainfall of 10 inche.s ?— Wc have never had so small 
a rainfall as 10 inches. Tho minimum rainfall wo Invo had 
during the last 25 years is 17 inche.s. That was in 1899. 
I find that the supply to tanks is not so mnoli affected by 
the vicinity of hills as by the character of the soil in their 
catebment area. A catchment area of trap liills and black 
cotton soil ensures a regular und good supply of water to 
tho tank. I bavo an instance of a tank m the Indur dis- 
trict, called tho Kalvarol tank, which lias not a very largo 
catchment area (12 square milc.s), hut in the ciiWiincnt area 
of whioli one or two isolated trap bilks and a great deal of 
black cotton soil occurs ; the first year wc closipl the breach m 
this tank, sugarcane was planted underneath it which spo.iks 
well for the rayats' c-slimatc of tho perennial nature cf its 
supply. 

99. <2. It is q'dtc otherwise in the C.nnatic dlslricti ; 
tlicy are utterly unprotected? — Tliey arc not w,-ll pro- 
tected. 

100. Q. Y’cn have two big schemes in hand: one on the 

« .... j, Kistna?— Yes -, hull dll pOj, 

*, ■ .■ coinea uilbin the range cf prai-iwal 

■ ■ •; .. ■. dominions. It is a gigintie .'diair 

which will cost a eroro of rupees. I hop.- to tarrj' cut t lU 
Benut project, which will inigati 1(),000 acres, and t.io 
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Muski prqjwt whicli will' irrigate 6,000 acres. These two 
will assist in protecting the Lingsugur district. 

101. Q. Is that all that is possible ? — IVe intend also 
repairing the existing tanks. 

102. Q.' What will that add to the irrigated area ? — About 

10.000 acres, hut that will not he available in famine 
ye.ars. 

103. Q. All that these two schemes will irrigate will be 

16.000 acres. The Kisnta scheme which will irrigate 200,000 
acres is the only hope for any ' real protection ? — I am of 
the opinion that the smaller schemes mentioned will protect 
Lingsugur. 

104. Q. If the reservoir on the Tungabhadra is built, 
that will play into your hands? — Not very much. The 
Irrigation under Gungawatti, Benur, and Beeohal channels 
might be further extended by some 8,000 acres. 

105. Q. Besides these, the only material assistance you 
are likely to obtain is from the big Kistna scheme P — Yes. 

106. Q. 'What about the extension of wells in the Carna- 
tic P — I have not studied the subject, but I fear there is 
little chance. 

107. Q. The Gungawatti channels have helped in years 
of scarcity F — During the scarcity of 1897 the Gungawatti 
channels proved very useful. The work people of 21 villages 
found work on them during the famine. 

103. Q. Did the villages under the channels send no one 
on to relief works P — I cannot tell yon for certain, but I am 
reliably informed that the work people from 21 villages 
found occupation on the cultivation under the channels. 

109. Q. The Gungawatticbanhela irrigate 3,000 acres P— 
Yes, something under 4,000 acres. 

110. Q. Can you tell me something about the dasthand 
system ? — The dasthand system is employed only for the 
maintenance of tanka. It is not suited for major tanks, as 
the maintenance of these tanks requires professional know- 
ledge ; but the system is well suited for minor works. 

111. Q. Are the tanks repaired and then handed over to 
dasthand'irs to maintain P— This has been done in the case 
of two isolated major works only. For the rest major works 
when repaired are maintained by the department. Many 
tanks which were in an efficient state were given out on 
dasthand. In cases where large repairs are required these 
are repaired by the Government, aui during the period of 
our operations, the dasthand is suspended and resumed on 
completion. As regards other inefficient works given out on 
dasthand, the repairs required to which are not so great, I 
have recommended to Government that the dastbandar 
muat be required to bring them up to standard dimensions 
within a reasonable number of years. 

112. Q. Did any dasthandars take tanks over in a 
breached condition P— Yes, they did. The system was not 
worked properly. As only those tanks which were in a 
fairly efficient state should have been leased out. Tho 
Taluqdars misread tho instructions and leased out all sorts 
of tanks on dasthand. 

113. y. Is not 10 per cent, an enormous charge .for main- 
tenance ? — Yes, it is. Once the tank is put into good order, 
tho Public 'Worka Department can maintain it much more 
cheaply. The difficulty lies in keeping up an establishment 
for minor works. 

114. Q. But given an establishment, do you think it is a 
good way to keep tanks in order P — I consider the dast- 
bandar can only apply to minor works. Given a dastbandar 
interestei in the cultivation under the tank, I consider 
it is a good method, but he must be looked after. If there 
is no such person available, I would put the tank in charge 
of the village community. 

115. Q. How would j’ou look after a village community P 
In tho same way as-we look after a rfasWontfar. If the 
tank is not repaired, we cancel the remissions for the year. 

116. Q.. Does that nsually have the desired effect P — ^Yes ; 
it works well in Indur and Mebdak, but much depends on 
the individuality of the Talnqdar. Ihe 1st, 2nd, and 3rd 
Taluqdars are allowed to grant certificates, and these men 
have the grunting of remissions, h'ome of them grant the 
remissions without visiting the tanks and merely on tho 
request of the dasthandars, 

117. Q. W duld you propose that tho certificates should 
bo granted solely by the District Engineers P — I fear they 
would bo unequal to the task. It would require^also a large 
establishment ; it would be better to allow matters to stand 
as they are. But 1 would recommend a thorough supervi- 
sion. 
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118. Q. You think that their work should be carefully 
checked P— Yes ; they require to be looked after. 

119. Q. Of what does the work of maintenance consist? 
— The work of maintenance generally consists in keeping 
tho bund to a fixed level about the maximum water level 
and other earth-work. 

120. Q. Is there any clearance of channels? — Practically 
none on minor works. Bnt there may be a deal on major 
works, as, in the event of a tank affecting the cultivation of 
two or more villages, the main distributary channels are 
maintained as far as the fields of the last village affected. 

121. Q. Is there any clearance of prickly pearP — ^No. 
Wo liave none here. 

122. Q. Is there any masonry work P — Practically none. 
There might be a little dry stone work at times, but yon may 
take it that, on the whole, the work would be mainly earth- 
work. I have issued certain instructions for the guidance of 
District Engineers in drawing up plans and estimates for 
major and minor works which I put in. These instructions 
are mainly based on Colonel Campbell’s instructions for the 
guidance of the tank maintenance scheme parties in JUadi'as ; 
1 found these instructions were incomplete and incorrect 
and so issued these further instructions to provide for where 
Colonel Campbell’s instructions failed. The revenue state- 
ment is the basis on which a decision as to the estimate is 
arrived at. The statement shows the revenue derived for 
five years before the tank breached or fell into disorder 
(if possible) and for five years since ; also the increased 
revenue derivable according to the Revenue officer’s estimate 
and the Engineer’s estimate. As a rule, we only spend five 
years’ revenue on a tank. 

123. Q. In these calculations you take the revenue from 
the ayaTcat less remissions P— Yes. 

124 Q. Yon do this in conjunction with the village 
officers. You get the figures from the Taluqdar and make 
up an estimate? — Yes; and if there is any difference, we 
have to correspond with the Revenue officers and obtain the 
final views of tho Ist Talnqdar. 

125. Q. If yom' figures are accepted, you take it that the 
difference between the old and new revenue represents the 
results of your operations P— Yes j it enables ns to come to 
some decision as to the value of tho new work, 

126. Q. I suppose there is great difficulty in obtaining 
sanction to works of a purely protective character P — None 
of such character have been undertaken. The Benur 
project would be protective as well as productive. 

127. Q. If the irrigation of 3,000 acres under the 
Gungawatti channels protects 21 villages, 1 suppose we may 
take it that 10,000 acres will protect, in the same propor- 
tion, 63 villages. When a tank is repaired, I suppose a large 
amount of waste land is made available for cultivation P — 
Not much land which was actually waste; bnt the land 
which has gone out of cultivation through the tank breach- 
ing or falling into disrepair is taken up again. In many 
cases there is some further extension and then new land is 
taken up. 

128. Q. In Warangal, where the population is sparse’ 
have youfoundany difficulty in getting wet cultivation taken 
up ? — No. The only place where we have experienced tho 
least difficulty is in Sirpur Tandur. Sirpnr Tandur is a 
remote jungly place and the people are baolward and primi- 
tive. Butin Sirpur Tandur we shall not be able to do 
very much. 

129. Q. But you have no fear that in the more developed 
places all the wet lands will be taken up P — No. 

130. Q. In regard to the Benur project you would not 
have that fear P— No. But it might taka a little longer 
to get all the lands taken up than in the Telingana districts. 
In Lingsugur the soil is mixed, black and red. The land 
would all be taken up eventually, but not so soon as were 
the project situated in Telingana. 

131. Q. I suppose the black soil districts are hopeless ?— 
It is difficult soil to irrigate.. We have in Nander a tank 
called the Sirala tank under which there is much black 
cotton soil, and we are experiencing much difficulty in push- 
ing irrigation under it. 

132. Q. What, in your opinion, is the cause of this P—Th® 
rayats prefer the dry crop on account of the ease with which 
it can be sown. Black cotton coil is difficult to pibpare for 
wet crops and decidedly difficult to plough for wet crops, 
requiring extra strong bullocks to work the plough. 

133. Q. Is there any chance of using the water from tho 
Wardha river P — I do not think so. 1 am only personally 
acquainted with a small portion of it, but I have reliable 
.reports' as to the remainder. The conformation of the land 
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ft rmUicr high ftfsfFnnont, hut tin not K'vj- it nnlou then' is 
ft crop. 

0. Q. (^^r. ifi'irA.in,)— Whftl h.’ipjH’ns if there is only 
liaif ft rrtipP— H there is oiilv hnlf ft crop, we »lo not tuho 
nny notice of tlie loss, if renter is nvnil.shlo nml it i< not 
t.nVen, the nvvnt has to pay the revenue. Tlic n'liiissioUH 
fince lS‘.'7-y^ have been as follows 
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Tlie great ilift'calty we have to conlenit with in lualing 
up cur hu lp't is to know w'hat the l.auii revenue is likely 
to K‘. We know tntty well wlial it will pnih.ahly Is' in 
Mahialwana wlure we can eollect tH' per Ci'iil. caeepi in n 
famine yc.ar. 

Uk Q. (ilfe. JlfRiV.iroclcfiriV.) — Was the fainino Vftil 
in this Plate in lP9ri-P7 f — No I s*e ilhl not exp'rienre n 
very lenl famine ; it ws* te.ally only scarcity ; late r.ains jti«t 
r.arcsl the situation. 

11. Q. llr.il you any famine h'liet works?— ye* : i\ 
special report on them lias l<e.-n jirintetl. 1 estimate that 
we give Its, 2''.r'‘',*yw in >smi*'!on» in an onlinary yo.ar. 
Xow wh.al wo wan* is to find fon-.e means for rtsuing wuIit 
in tanks ly me.ans of cl-annelt. Wc want to scrim' _n 
jsTnraSK'iit "w.at.T. supply. .V great deal has IvS-n done in 
the matter of " irrigation" works sln'o Mr. Ilos'es'-Allcn 
came here, nud he has n tre.rulsT of proj'vts in hand. 

12. Q. Itupej £.u.00.CtW i« 25 p.T cent, of the mre* 
nuer—Yc's. r.baut that. 

IS. f^. (3fr. iJ.riiiiM.'n « .IfiJff.rZmr.)— .\re the mmissinns 
in Te'ingai'.a all on net lands? — Yet ; th.e I'rv Ian Is in 'I'riin- 
grna .are Irratri in the .same w.ay r.s dry famU in Mnhr.al- 
warn. 

l-l. (J. Are the aviTage wet rates higher? —Wo hare no 
Wit rater in Mahntwarn. In Telingana the wrt mfes are 
liiglnr in some districts than in othrrs. Where thrruhi. 
T.alion h gc<»h we jinve, sinro olden time*, Isvn taking high 
ritc-s from the rasnts; where it ii t'Csarcr, wc cl-.argx' lower 
rote*. The ccnfilion* of land and water are pmctiualiy the 
n-.trt'. I'ul more induitrv is rhowti hy the i>c<iple in some 
districts than in clirera. This is aissri.stly the c.'.se in 
icdtir nnd ^ichlUt; wlirre tlie ratc-s err' highest. 

1.5. Q. 1« tlCTc anv diftermcc in the fertility of the 
soil?-Hl'rtiking generally, thw do'» not «ecmtol<rnnv 
marlml dilTcrenee. The dilTcmrcc is more in the style 
of cultivation. 

1C. Q. (.Ifr. AfuirOfiJclcaric )— To you test your soil 
ill the same scay tn we do in the Itombay Presidency? — 
Yes ; see liavc a repilar syrtein. and i'Vitv field is esaminrd. 
IVcrnakcft chsfsificaticn of the sril, and fx n sratcr-ratc, 
in r.ecordaneo with the prcoTiheil tables, SThieh see leave 
for our guidance. TlieTC >% no system of separating hand 
and s<ater-ratec. A rorahlned rale is charged arlnch in- 
cludes l>oth land nnd water cess, Tlie only instance in 
which we take ft w.itcr-rnto is from Innmtiart avho have 
freo-hold laiii hut p>erhaps no right to water, or water only 
for ft single crop nnd not for the second crop. In such casca 
are take tlatlhantl, Imt it is nil credited to land n-venue. 
The safest way of showing the rc.anlt of irrigation avork-s is 
to fake tlic incrc.asc of the revenue from wet land. This 
is a test of the work the rublic IVorkii Uepartment are 
doing. 

17. Q- (The President.)— Y’ou have a great many 
Jnamdn'*?— Yea ; we have many Jnamdart and a great 
many Jagirdars, some of whom oavn whole Inluiiu, homo 
of the nobles (Jagirdari) bare very large estates, the ro- 
venae from whioli amonnto to about ton Inklis of rxipoea 
eacli psr year. They pay nothing to the Stale, have indo- 
p.Tsdent jurisdiction, nnd manage their own calatea. 

18. Q. Nothing is done for them by way of irrigation? 
—No ; ttiey do it for IhomselvcB. 1 am managing tlio 
estate of the late BirBalar Jnng. nnd wo do cvoiything for 
oareclvcB. 

19. Q. In times of famines do these Jagirdars provide 
famine relief for the people P— No ; I am sorry to say they 
do not. The Government of India has commented on this ; 

I think that Boaio moans should ho ‘devised so ns to bring 
pressure to bear on them in regard to tins. 

20. Q. Have yon no statistics in regard to these 
jagirt P — No. 

21. Q. Have their rayats any occupancy rights?— Y'es ; 
some jagirs are well managed. In the jagir of the Into 


Sir Yicar-iil-Uminh, and in Sir S.alar Jung’s yir^ic. thcro 
is ft rcplar sclllempnl system. On tlio other ImnJ, in 
romi'Ol the sinnllerynyiVc, revenno in taken in grain ; hut 
In rejptrd to larger ;iijir.c, thn Government nyslom of land 
revenno hni hern generally ndopled, even though thoro has 
not heeii ft regular sntvey. With regard to iho mnlnto- 
iinnee of tanks, Ibo ciuioin in Hyderabad is pecnliar. Hero 
we have r.-vised the obi native system of daMand. Some 
years ng.', beloro Mr. Iloscoo Allen arrived, 1 found Ibo 
tevcmie from irrigated lands di'Creaslng. Tlie Pnlilic Works 
Department was in ft most (leplor.ihlc stalo ns regards irri- 
gation works, nlleily tumhle to cope with the maintenanco 
of tanks ; nnd, as ft mtiKcrof fast, moic tanks were hoing 
breached than repaired. Under theso clrcmnstunces, I 
nskrd Ills Highness the Nirnm’nfloventmonl to revive the 
old system ol dntfhttnd. The tanks were in most ones 
con-linctcil in olden day s hy ramindarf, and the ohjccl of 
the system was to givo lliam a personal interest 

in the tiiiiks, so that tlic repairs would l>o carried mil hy 
tin In without delay. Since the diutbiiiid system was inlro- 
dtnhsl light yrnni ago. wc Invc given out 5, 187 tanks affect- 
ing nil an-a of 27C,OfK) acres nssesM'd at 29 l.akhs and 12,000 
on Till' system is this. The datlhandar is a 
ramind-sr cr JUitximdnr (n man wlio rcceive.s rash pay- 
ments from His Highness the Niram’s Govirnment). Jn 
olden d.ays theic men held the ofliccs of Desiimukhs and 
l)i'»lij»'iiidbi», i.e., they Were the Itevcnnc alllcers in charge 
of Karipiiias, and they managed tlio lands hy Iicreditary 
right. T'li.- per/oms to whom we have given tho tanks 
mostly ate til.' persons wlioie ancestors limit lliem. Tlicy 
are men of jirop-rly and liave a nerfiona! interest in tlio 
latik.s, and (a'lierallv own a good deal of land below tlicm. 
We give diufluuti at the nite of 8 to 10 per cent., gener- 
ally 10 |K'r cent., of the tvicmie, and for this the datl- 
Ain./.ir is Isnmd to ki cji the tank ill rcjuir. In infrndtic- 
ing the system we mr.anl it l._i nnply mainly to ninaller tanks. 
The rcheme l a*. Wen criticised a good deni, Iml I liilicvo 
that .Mr. Itos'i'c A Urn is not nltogclliiT ngainsi it. Ho has 
intrciiiicfd a s'lieme of annual insi>erlion nnd rejiort hy 
tho I’uhlic Works Dcjiortment j nnd if the dattbundar 
does not I cep his tank in onlof, he will bo come down 
tii'on. In my oj/mii n, if the dustlrjudi is noil looked after, 
the s -lnnni will work well. We have so m.any tanks ilint 
the PnWtc Works Deparlincnl is nn.alilo to look after them 
ntl depart ment. ally. There have been instances of whole 
chains of tanks breaehinf- in lic.vvy rainfall. When ono 
tank brracl.r>l all hclmv it hri-nelie’d also. 1'lic dtntbaiidi 
in snclt cases repaired the tanks in their charge at once, 
while loine of the other tanks have not Won rep.aircd oven 
ytt. 1 ron»id(T the datt'.and system a very important one. 
■| he ordem we have given Isthat no daftbandar is to ho 
jvtid his dailband until his tank is inspected. Boina ohjor- 
tions liave lieen rairo-.l to the Tahsildars inspection of the 
tanks. I have madr a rrroporal that tlio tank should be 
insMvtcd by the Pnblio Works Department oHici’n or two 
amt thtvo Talnqd.irs williin tho first nine months of Itio 
year : after tiint, whcllier tho lank is inspected or not. Iho 
datlbandnr mu-t be paid. Tlio status or the Pahlio Works 
Insp.-cting O.Iicer is generally tlio forenun on minor irri- 
gation works. He collects tho hydraulic data and lends a 
rc|>ort in to tiio Suh-divisional Oflicer. wliu, if there is any 
rrown to do sa. makes a pcrsoiml insjieclion. 

22. Q. What do yon find ngainsi tho Ey.stcmP — No- 
thing. I t works very well if tlio datlbandar is looked after. 
In some c.asc.s the dailbandars spend more money than they 
get. Tlicy are inlcrcslcd in Iho cultivaition under tho tank, 
nnd Ihcrcforo keep up tho storage capacity of tlio tank. 

I feel llial the dastband is tho best system for tlio 
mninlcnnncc of banks. Tho datlbandarh a tcatandar, and 
in almost every enso Iio owns land under tho tank which Iins 
most probably been made by his ancestors. I attach great 
importance to tho rfartinni/ system nnd to tho daslbandar 
being a 7 amind.ar. 

23. _ Q. Y'on mean ho must ho icataiidar, lidding an 
hereditary officoP — T’es. 

21. Q. What is this 10 per cent.?— It is 10 per cent of 
the Land rovenno of Uio yc,ar and fluctuates every year. 
In tho Madras Presidency, I understand, Iho man gets tlm 
datlbafidam inam whotficr tho tank is working to tho 
full capacity or not. Wo simply give a commission of 
10 per cent, on tho land revenno to secure tho tank agsinst 
Ices. Wlicn wo introduced tho dastband system, wo Imd 
r.o Boparntc indgation department nnd tho Publio Works 
Departn'.onl neglected tlic tmks. 

25. Q. (Mr, Hajaratna Mudaliar.) —What Iinppons when 
tho tanks got silted up? — That dilTicuHy has not arisen 
generally, but in some cases wo have got over it by giving 
ft grant-in-nid for raising tho bund, which is paid out of 
tho revonno realised. 
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26. Q. (Mr. JUuir. Mackenzie.) — Do the Mjats like » 
the system P — Yes. 

27. Q. Is the 10_ per cent, paid direct ’ by Govern* 
jneutP — Yes ; it is paid out of the land revenue. 

28. Q. (The President^ — Is there no fear that the 
dasthandar would levy forced labour ?— No. No donbt, the 
dastbandar might pay less than the ordinary contractor for 
his labour j but being personally interested in the tank, tho 
dastbandar would put in better material than some of tho 
contractors would do. It was terrible to see tho way in 
which tanks were repaired and breached before Mr. Koscoo 
Allen came here. Tho groat mojority of dastband tanks 
are small ones. 

29. Q. (Mr, Muir-Mackenzie.) — Are knntas given over 
under the^same system P — ^Yes. 

80. Q. Does the Public Works Department adviss as 
to the character of the repairs required P — Yes. I would 
like to explain another measure which we adopted for 
putting tanks into repair. Wo found a great many tanks 
in disrepair ; and the budget grant being limited, the 
repairs could not bo undertaken quickly enougL I 
consequently obtained sanction to a scheme by which the 
peoide were allowed to repair a tank under a contract 
from the Government, on the promise that they would 
be leoaid from the revenue collected under the tank. We 
get Es. 10 per acre and more under these tanks, so that the 
money expended is soon paid ofE. 

31. Q. {The President^) — You practically say to the 
man that if he repairs the tank, you would give him so 
many years' revenue P — Yes. The work cannot be carried 
out by the Public Works Department in the oi dinary way, 
without drawing on the Government treasury, to an 
extent not provided for in the budget. A coniractor 
supplies the money and repairs tho tank. He is paid 
6 per cent, interest and gets all the revenue from the wet 
land under aiank until the debt is paid off. 

32. Q. That is exactly the system the Egyptians 
have now adopted for their larger works P — Under this 
scheme we have repaired 1,472 tanks, the Puhlio 
Works estimates for which amounted to 42 lakhs. I 
should explain also that in some cases, where a contractor 
had not enough capital. Government sanctioned the half 
cash payment system, half the amount being taken from 
the budget provision. Of the 42 lakhs estimated, 34 lakhs 
were provided by the contractors and 8 lakhs by the 
treasury. Sometimes the contractor is paid off in two to 
five years. The Kamareddi tank repairs cost the treasury 
nothing, and now the lank yields a full revenue to Gov- 
ernment. It was repaired under this system. Of course 
no sowcar would accept 5 per cent, interest for Hs mr.ney, 
hut these contractors hold land and have an interest in the 
tanks. The repairs on this system are always done under 
Public Works Department supervision and every procedure 
is followed according to the rules of the department. 
Estimates are prepared as if we were going to pay cash in 
the ordinary way, but instead of cash the whole revenue 
is given until the amount is paid off plus 5 pec cent, 
interest. 

33. Q. Do the big Jagirdars follow that rule?— I am 
trying to introduce the system in the Sir Salar Jung 
Estate. 

34. Q. (Mr, SajarafnaMudaliar.) — Under those 1,472 
tanks, what is the area iivigated P — The return prepared 
does not show the area, but the revenue leooived from these 
tanks is 10 lakhs 86 thousand rupees, which has been paid 
to the persons who repaired them. 

35. Q. Considering these deferred payments, and the 
fact that only 5 per cent, is allowed, don’t you think that 
if cash payments were made, the contractors would be able 
to do tbe work for less P — I do not think so. Besides His 
Highness tbe Nizam’s Government oonld riot aflord to give 
the money necessary for ail the works wo wished to carry 
out at the time this soheme was started. 

36. Q. Is there any case in which a tank has not paid 
revenue P — I know of no such case. 

87. Q. (The President.) — At the top you refer to a 
succession of bad years P — Yes, owing to a continuance of 
dry seasons some contractors conld not afford to wait for 
their money and so they wore paid out of the treasury ; 
those are isolated cases. Ordinarily in dry years, con- 
tractors have to take their chances of getting a revenue. 

But they got their 6 per cent, interest eventually on out- 
standing amounts. Yes, out of 21 lakhs, we . paid 10 
lakhs 86 thousand last year. The revenge accounts ate 
recorded in my office, 


• 38. Q. (Mr. Pajaratna Mudaliar.)—'Yb.e wet area is 
not shown in Mr.' Koscoe Allen's report. Have you tho 
ngures P— •! could give you the figures from my office! ' The 
last Administration Report for the Hyderabad State is for 
toav years ending 1307 Easli. It contains full information 
in regard to that subject and also to the revenue system. 

_ 39. Q. pan you form any estimate of the area under 
iirrgation in the Jagirdars estates?— No the information 
13 not available. 

40. Q. Do the Jagirdar’s estates form one-half of His 
Highness the Nizam’s dominions p — The Census Report 
for 1901_will shortly be out and will probably give all tho 
information requited. There are 2,899 Jagir villa"e 3 in 
Hi^ Highness the Nizam’s territory. Tho population 
according to the figures of 1891 in Malsa was 8,178,952, 
in the Sarfikhas and Jagirs 3,357,498. The Sarfikhas is 
mostly in the Mahratwara country.’ The figures given in 
Air. Eoseoo Allen’s report of the area inignted do not 
inchido the Sarfikhas or Jagirs. The Jagir tenures are 
varions, but there ore two broad distinctions— //Kstona and 
Gair JUustusna. 

41. Q. (The President.)~Do the people take iakavi 
ordinarily P— No. They do not generally apply for it. 
They think it is too much tronWe to go through the 
requisite forms. 

42. Q. Do they look upon it as derogatoiy P — No ; but it 
is hedged round with too many restrictions and the money 
has to pass through too many subordinate hands. 

48. Q. (Mr, Muir- Mackenzie.) - Have you tried the 
system of the Government making the well and charging 
a wet assessment P — T/iat was our old system in Telingana 
during the late Sir Salar Jung’s time. Money was spent 
in sinking new wells and tho rajats were charged a higiier 
rate ; hut that was done to a very limited extent, as tlie 
Government had not the means to extend the system very 
largely. Even now we continue to receive applications for 
the Government to repair wells and charge a wet rate ; but 
we advise them to repair the wells themselves, as the field- 
holder has the hereditary occupancy of the well attached to 
the field. 

44. Q,. (Mr. Bajaratna Mudaliar.) you any 
statistics as to the total number of wells, old and new, in 
the Mahratwara and Telingana districts? — There were 
78,087 wells up to the end of the year 1302 Easli in khalsa 
lands ; there are now 96,689 wells. 

45. Q. (The President.)— Do they go in much for 
kachcha wells P— There are a great many in, the Telingana ' 
districts which are only used in dry years. 

46. Q. Does the list include kachcha wells P— The list 
includes all wells fitted with mots whether pakka or 
kachcha. 

47. Q. Is the water service very deep in this country P 
— It varies very much. In Telingana water is near tho 
surface. In Lingsugur it is much deeper. In Telingaiia 
the average irrigated area is two acres to a mot. 

48. Q. May we take it that tho in-igation is all from 
wells in Mahratwara P— Yes, nearly all. 

49. Q. How did the wells behave during the times of 
drought P — Many of them failed. 

50. Q. Was any attempt made to deepen them?— Yes. 
Wo started to deepen them, but there was a groat pre- 
judice against this measure during the famine. A rumouv 
got about that water was lost by deepening wells and so 
widespread was this feeling that I cancelled tho order for 
deepening wells that still had a little water in them. 

51. Q. You lose the spring or something happens to 
divert the water? — Yes. 

62. Q. (Mr. Muir-Mackenzie.)— Do I understand you 
to say that in Mahratwara the assessment on wet land docs 
not exceed the dry rate ? —This is the, case only in regard 
to new wells. The old wells are assessed at bagageC rates. 

' 53. Q. (Mr. Pajaratna Mudaliar.) —Has there been a 
very large incretise in the number of new wells in Alahrat- 
wara P— No ; not to the extent I expected.' 

64. Q. (The President.)— What is the total cultivated 
area of tho State? — On page 28 of - the Administration 
Report the total cultivated areas are given, and on page 29 
of the same report tho total remissions are shown. Iq 
arrive at tho not area cultivated, we must deduct tho 
remissions from the cultivated area. 

65. Q. (Mr. Muir- Mackenzie,)— Am I to understand 
that tho actual area undefirrig.ation can ho arrived at by 
taking tho difference between the cultivated area and tho 
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afoa on wh’ch remissions have been {jrantod? — Yes; if you. 
deduct the remissions, the balance is' the actual area cmti- 
vnted in the year referred , to, but it varies very much on 
account of the rainfall. In Telingaua ■we are obliged to 
take ttio average of several years when making such 
calculations. 

66. Q. That is the nearest approximation we can get to 
the actual irrigated area ?— Yes ; as a rule, remissions are 
given on wet lands. 

57. Q. Is Telingana completely protected against any 
drought which is likely to occurP — Ko ; because, if we had 
a year of serious drought, the tanks 'would be dry. In that 
case we would be as badly ofE in Telingana as in the Mnh- 
ratwara. 

68. Q. At the same time the Telingana district did not 
suffer during the last two famines S'— No ; there was no 
actual famine there, ns some rain fell. The distress, such 
as it was, was caused by high prices of grain. 

69. Q. Has there been .no famine there since 1877 ? — 
No, with one exception, viz,, the Nalgonda district. In 
1876-77 the famine was pretty bad there. In my opinion 
the Telingana districls are not protected ; and if a severe 
drought were to occur, the tanks would dry up. 

60. Q,. But yon have alw.ays had rain there ? — Yes, but 
the quantity varies. Last year we had to give 68 lakhs in 
remissions instead of 20 lakhs as in an ordinary season. 

61. Q. That refem to only half of the State P— Yes, and 
to some talukas in the Gnlbarga Division. 

62. Q. Suppose some of the tanks in Tclingiina were 
linked with the rivers by channels, would that not bo a great 
help? — Yes, Mr. Koscoo Allen has some schemes of this 
nature in hand. 

63. Q. Do yon think that, if the tanks wore connected 
with the rivers, they would fill in voiirs of drought P— Yes ; 
wo have the Moosl, ■which should bo useful to the Nalgonda 
islriot ; and Mr. Allen has a scheme for making use of the 
Maner and Manjira rivers which can always bo depended 
upon. 

64. Q. On what grounds o!in they be depended upon P — 
Becanso they generally have wuter running sufficient at 
least to fill the tanks in a dry season. In Mahratwnra there 
are no tanks and no lurge storage works. The Telinguna 
districts are covered ■with tanks. 

66. Q, Do you think that there are no tanks in Mahrat- 
wara, because there is black cotton soil there P —Yes, to 
some extent ; but the Momthas do not take to wet cultiva- 
tion like the Telugus, who place great reliance on irriga- 
tion. The Marathas will not take_ tip wet lands under 
tanks in Telingana. This is a peculiar fact. They do not 
like wet cultivation. In the Berars, where they have tanks, 
and where I served for fifteen years, they will not use 
them for irrigation. In Mahratwara they do not use the 
tanks, because there is black cotton soil, whioli in an ordi- 
nary year produces luxuriant dry crops. 

66. Q. The census for "Warangal is rather perplexing. 
The figure shown in 1901 is 11'67 per cent. P — The census 
enumeration of 1891 is probably more coriect than 1881; 
but the figures are probably not much wrong, ns IVaran- 
gal was very backward some years ago, before the railway 
was constructed. After the railway was opened, the dis- 
trict made great advances, and indeed was quite trans- 
formed, and has now become a most flourishing one. 

67. Q. But the population is still only S5 per square 
mileP — Yes; there are enormous areas of forests, where 
there is little or no population. 

68. Q, The development of the disiricts is duo to the 
railway P— Yes, and to the survey settlement. In one 
taluka the survey settlement was so successful that in- 
crease in revenue in one year mainly' by extension of urea 
almost paid the cost of the survey. Many irrigation works 
have also been restored. 

69. Q. There was not much restoration before 1891 P— 
No ; very little. 

70. Q. In Mahratwara how were ,the people employed 

during the famine P Did you have any irrigation worksf— 
No ; there were no surveys, ond no irrigation schemes 
ready. No means for makrng tanks. The Irri"alion De- 
partment does not work in Mahratwara, so I had°no means 
of employing men on tanks. We had earth-works of tiro 
rarlways and roads. We also deepened one or two viUs'v 
tanks. ^ 

71. Q. Do vou oxpct to employ famine lahour e.-.s> 
where?— My rdea is that we should have a rendr' 
made, and make a programme of irrigation m vta - v 

YolIV. - 


latwara, where there is a necessity for them, as a protec- 
tion against famine. 

72. Q. _Is_ that district not supposed to he hopeless in 
regard to irrigation works P — I do not think there is a pos- 
sibility of making very large tanks there ; but it is impos- 
sible to say without a survey. There is nothing I should 
like to SCO famine labour employed upon better than on 
tank Works ; but we had no data or anything to go upon 
during the last famine. 

73. Q. With roforenoe to what yon said yesterday, with 
regard to less favourable terms for wells being given in 
Telingana than in Mahratwara, because in the formir wells 
competed with tanks, why should there not he liberal terms 
for wells outside the tank ayakal P — Because the population 
is sparse, and is not enough for both tanks and wells. 

_ 74. Q. It is just the matter of sparseness of popiila- 
tionP-|-yo8 ; if tho population was sufficient, there would he 
no object in specially, assessing wells outside the ayuhat. 
It is only in comparison to the Mahratwara that the wells 
outside tho ayakat are less favourably treated. Compared 
with the assessment of previous years the present assess- 
ment at well rates is distinctly light. 

76. Q. Ai'o there any supplemental wells P— Yes, hut 
they are used only in bad years when the tanks fail. 
Wo encourage tho people by charging only tho usual half 
the assessment, 

76. Q. (T/ie Prestdrm^.)— They won’t pay that half if 
they began with tank water P— There are rules laid down 
on this point for the guidance of officers. If (he water- 
supply ie generally a mixed som’ce, partly tank and partly 
well, the Settlement Department lowers tho assessment per- 
manently. In other cases tho Jamahandi Officer can make 
reductions under special oircumstanccs. 

77. Q. {Mr. Muir- Mackenzie.) — Would you mind ex- 
plaining tho dastland system again P — K man guarantees 
to maintain a tank in good order, and keep it np in its exist- 
ing state of repair, and in return wo give him 10 per cent, 
of tho revenuo. In some cases of large tanks we consult 
the Public Works Department and only 7 or 8 per cent, is 
given. 

78. Q. Aro_ they handed over in good repair P— If there 
are small repairs, tho dastlandar does this, but sometimes 
we do it ourselves. We also have a new scheme under which 
(ho tanks are repaired by the Public Works Department. 
Sometimes considerable improvement in the tank has to bo 
made, and the question arises whether the dastlandar 
should cajry_ it out. In such a case the dastlandar is 
given the option of repairing it, Tho following rule applies 
to tho matter: — 

“ Tho dastlandar should he given the option of carrying 
out the improvements, according to tho new scheme, ho 
being repaid the outlay from the revenue of the tank. If 
he refuses the contract, and if it is desirable that (ho im- 
provement should he effected, the dastland lease should bo 
suspended for the time being, and tho work should bo car- 
ried out through any other person according to the new 
scheme. When the work is completed and outlay repaid, 
the dastland lease can he revised.” This rnlo was framed 
in order to meet the eases in which dastlandars wcw given 
tanks before tho Public Works Department had inspcctfl 
them. The new rules have now been working sinco Feb- 
ruary 1899. 

- 79. Q. Are there any tanks not mamfained by cither 
the Public Works Department or the dastlandars, 
what is done for them P — ^All tanks not luainfauied by 
dastlandars are supposed (o bo maintained h.v fbe 1 iibiu’ 

Works Department; hut thoy are too niiineroiis (o be 

looked after by the Pnblio Works Depwfnienl. 

80. Q. Do ) 
by one or the other P- 
(ho dastland system, 

of tho dastlandar in the (auk i- .... - , , 

makes him a more u.sefal t-’-’- 1'''' 

largo department. 


by ihe Fublio Works PopAriuiciil. ^ 

) not you think that the (ank shi'td I f c 
other P-t'erfainJ.r; I am ifu'iyb ■ 

' system, as I (bink 'I*' • ' ’ 

ndarin (he tank » »u ^ . 


is not too hiph- 
rep-rirby fh' 
againsf fejrm Ivs. .v;’-; 
i.< eqral to - 

hn's.'N'S :<or a-' cu-v 




Mr. si. J. 
Dunlop.' 
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83. Q. Can tho clieok be relied upon? — The ■whole sys- 
tem depends oil the district officers and the self-interest of 
the Aastbandars. If the latter does not keep up the tank, 
he .loses his dasthand and the ■water for bis fields. When 
I first came to Hyderabad and for a good many years after- 
wards in the olden days, little or no notice was taken of 
applications for repair of tanks, and they remained unre- 
paired for years greatly to the loss of Government. This 
does not happen under the dasthand system. 

84. Q. The only weak point seems to be that the reve- 
nue of the tank is not a very good indication of the difficulty 
of maintaining it, i.e., a big tank may have a short bund. 
Hho bund of a tank, 600 feet long, wonld cost nothing to 
repair. On the other hand, a large bund might bring only 
a small revenue ? — No lease is given now without the sanc- 
tion of the Public Works Department. The Chief Engineer 
fixes the amount of maintenance, at so much a year for 
maintenance. The Revenue Department works under the 
advice of the Public Works Department. 

85. Q. I understand that you are desirous of extending 
the wells in MahraWara. Do you propose to advance 
money liberally for that purpose?— I hope the people will 
come forward ■themselves. We cannot afford in tliis State to 
give -very large advances. As a matter of fact, we have 
given large advances lately. 

86. Q. Would yon be prepared to borrow it at a lower 
rale of interest than yon lend? — 1 do not know what the 
Financial Secretary wUl say to that. I would like to see 
large advances ^ven. 

87. Q. Do the people take advantage of ta_^atitP— My 
osperienca is the same as it was in the Berars, vis., that the 
people do not like to ask for takavi. 

88. Q. If you had a special officer to work it, do yon 
think it would he popular?— It might be if we had good 
men to work it. Wo discussed the question of Agricultural 
Banks here some time ago. 

89. Q. I do not mean anything so large?— We had 
s< mething of tbe kind during the famine, i.t , some special 
officers were entrusted ■with the distribution of advances. 

90. Q. If ■^•oa bad tbe money, ■would j cube prepared to 
go on with it ? - Yes, if we had the money, which at present 
we have not. I woffid recommend it ftr Mahratw^ as 
well as for Telingana. In Telingana our great object in 
increasing the number of wells is not only to protect the 
country, but also to obviate the large fluctuations in revenue 
Ciiusod by annual remissions. Extension of wells and 
channels is the only means of obtaining fixity in the revenue 
in the Telingana. 

91. Q. Is ther^ any part of the dominions in which the 
people put up field embankments f — No, Astnanidurri 
to some extent ; but 1 have not seen the tals here you refer 
to. 

9’i. Q. I thought there might he some in Dingsegur ? — 

I have not come across any. 

93. Q. In Aurangabad there might be room for these ? 

I do not remember seeing any there. 

94. Q. You advocate a survey for the purpose of ascer- 
taining good sites for big tanks. You also recommend a 


survey of tbe subsoil water-supply?— It is diffijult some- 
times to find out where to sink a well. After undergom" 
great expense, no water may be found, or it is brackish. “ 

95. Q. {Mr. Rajarcd7ia Mudaliar.) — In regard to supple- 
mental wells in the ayakat of tanks, supposing the tanks 
are dry, and the crop is raised by tho well, what will you 
charge? — We charge the well rate which is generally half 
the wet assessment, We never charge for a tank rate when 
a well is used. 

96. Q,. What assessment do you charge ontside the 
avakat P— Certain well rates are laid down according to Die 
classification of the soil, depth of water, etc. The well rate, 
as a rule, is about half of the tank rate. If the well is 
used annually os a supplement to tho tank, the Settlement 
Officer permanently lowers the classification on which the 
assessment is based. 

97. Q. On avakat wells jamabundi is made every year. 
Tho weE may be used for only a month or for a whole time. 
If you use it for whole lime, it is assessed at half tho 'tank 
rate. So every year yonr officers determine for what period 
the wcE water was used P — The apakat land is assessed as 
tank land unless there are pennanenlly-used wells; but tho 
rayat comes forward, says he has used a well. The Revenue 
officers are empowered under certain defined rules to give 
remissions, 

98. Q. You said that special facifitios are given to the 
rayat for the construction of wells in wet lands mther than 
in dry lands. In what way are tho facilities greater in wet 
or in dry lands ? — I did not say that they were greater ; 
but, as a -matter of fact, wells are generally sank in tho 
ayakat. 

99. Q. I was under the impression that you said you 
discourage the sinking of wells an Telingana? — No. In 
TeEi^ana peemission is necessary to sink wells, and after n 
certain' period a well rate is charged on the land urigated. 
In Mahratwara no permifsion is necessaiy, and no extra 
assessment is charged for the land irrigated faom the well. 

100. Q. If an application was made for wells in Tolin- 
gano,_ do yon refuse permission?— No ; we never refuse 
pemission. 

101. Q. Is not the cost of raising tho water by moohanical 
appliances prohibitive? — No ; tbe water is near' the surface, 
and the cost of raising water is not prohibitive. 

102. Q. Don’t yon think that the_ rayat would rather take 
water by flow than by Eft P— Certainly. But if the tank 
has only a little water, the question of distribution comes 
in. If the myat begins cultivation under a tank, ho docs 
not know whether he ■will get ■water when he wants it most 
for bis crops. If be is using a wcE, he Icnows that bo can 
get water for tho whole period. This uncertainty regard- 
ing the distribution of water under small tanks at least is 
a factor in favour of weE cultivation. 

103. 0,. In Mr. Roscoo Allen’s report, on page 11, ho 
says that an expenditure of Rs. 3,96,800 has been made 
since October 1896, under the head of ‘‘ Minor lYorks." 
Do you find any increase in tho area and revenue duo to 
this?— I cannot say -whether any increased area would he 
irrigated. The remissions would be less ; but there would 
bo no other figures to iudieato au increase in tho revenue. 


Di'wan Gh)' 
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Diwan Gob BaKHsh 

1. Tbe population of the State according 
to the Census of 1901 • . . 166,239 

Miles. 

The gross area of the State . . 1,118 

or 716,520 acres. 
Acres. 

Cultivated or occupied area • • 163,516 ■ 

Area irrigated by State works in normal 
years ...... 1,466 

Area irrigated by State ■works in year of 

diought , .... 965 

Area irrigated by private or village works 
in normal years .... 1,704 

Area irrigated by private or village works 

in year of drought . • . . , 1,041 

Aren irrigated by wells — 

(1) In a normal ye.v , » . 36,743 

(2) In a year of drought . . • 31,462 


Roy, Chhatarpur State. 

' Returns showing the total area under crop wore not, ns a 
rule, made every year ; bonce average area annually under 
crop cannot bo exactly known; but the average area annually 
under orop during the lest ten years might be about 4 or 6 
per cent. less. 

The figures given above for areas of land irrigated by 
State works, private works or village works in a year of 
drought, as conlrasled with those for irrigated land in a 
normal ye.ar, are for the famine year of 1897. In that your 
there was no complete drought ; wo had 4t‘0'.i inches^ of 
rain, and eo, olthough owing to tho early coisation of rains, 
all tbe khar^ crops, with tho exception of juar, were 
nearly completely' dcsiroyed, we bad_ pretty fair raVt 
harvest. Had the rains completely failed, wo could have 
almost no rali hai"vest, and the dis-istrous cJTccl of famine 
wonld have been very serious. The figures therefore tef 
irrigated area vary immensely with tho severity of drought; 
the more severe the drought, in other words, tho smaller tno 
amount of rain, tbe smaller tbe area irrigated, iiud in a 
year of complete drought we may have nearly no irrigsteil 
area to giow our crops upon. 


SELECTED EVIDENCE, 


389 


Tho diffcrcnee totwcon tlio figures given aLovc for irri- 
gated areas by State worlts in a normal year and a year of 
drought respectively does not indicate the actual difference 
between the two. As t he .nroa shown for the normal year 
not only.includes lands iriigated by State works by men 
of cannl system, but also includes the area which has 
recently been brought under the bandh system irrigation. 

2. The approximate relative proportion in which the 
different kinds of soil, such as mar, parua, rankar, occur in 
tho State is ns follows : — 

Mar .... 12'5 per eont. 

Parua . . • . 20 ' „ 

Eankar . . . G7'6 „ 

Mar is not unsuitable for irrigation, but tho people generally 
do not care much to irrigate it — 

(Isflp) Because mar land is said to possess the 
property of retaining moisture for a long time 
and can therefore, without the help of irriga- 
■ tion, produce valuable crops, such ns wheat, 
gram, linseed, arhar. 

(2ndly) Because no irrigation lis required for growing 
kharif crops, such as jvar, kodotin, oilseed in 
«iar land. 

{Srdly) Because mar land is subject to clearago > 
large cracks or fissures are formed in it, and 
they absorb considerable quantity of water ; and, 
ns a consequence, much larger quantity of water 
is required for irrigating mar fields than they 
naturally require. 

(dtJtly) The presence of more than sufficient mois- 
ture in mar land makes wheat and linseed 
liable to rust or injure tho standing crops in 
other ways. In places where there eifsfs a well in 
mar land ordinarily, the outturn of produce by 
means of irrigation is much larger than that in 
nnirrigated mari 

Good parua is suitable for irrigation, but it is not to be 
found in extensive pieces •, for the most part all the wells lie 
in inferior parua and good rankar. Irrigation by itself, 
cannot render these pariro and rankar productive ; they have 
to be manured almost every year ; and even with the aid 
of manure and irrigation, these soils produce simply barley 
and little wheat. 

Black cotton soil is prevalent in Londi Pargaua and in 
the northern part of Chhatarpnr. In small bits it is found 
scattered in other places too. 

Its usnal depth is from 5 to 7 feet in Londi and north- 
ern part of Chhatarpnr where mar prevails. - 

The underlying stratum is the rocky soil called ran- 
kar. 

In some places jporua, mixed with limestone, is found 
to intervene between the actual mar and rankar. 

Besides mar, parua, and rankar, there is a class of 
blackish soil which in its properties for the most part 
resembles mar and has therefore been included and treated 
as mar. < 

Cultivators do not desire to iirlgate mar for reasons 
explained above. 

Staiisiics of rainfall. 

Year. Inches, Cents. 


1885-86 

• 


« 



30 

13 

1886-87 



« 



39 

90 

1887-88 




• 


38 

88 

1888-89 

• 


• 



66 

40 

1889-90 




« 


37 

11 

1890-91 

• 





67 

39 

1891-92 

• 





49 

62 

1892-93 

• 





61 

62 

1893-94 , 

• 

• 




46 

43 

1894-95 

« 





68 

41 

1895-96 

• 




• 

37 

69 

1896-97 

• 




• 

43 

69 

1897-98' 

• 

• 



• 

41 

•03 

1898-99 

• 

• 




69 

96 

1899-1900 



* 



37 

61 

1900-01 


' . 

» 

• 


42 

16 

1901-02 

. 


- « 

• 

• 

44 

36 


3. The accompanying table will show— • 

(1) Staple crops grown in each main class of soil.. 

(2) The crops which require irrigation. 

(3) Times at which sown and reaped. 

(4) Tho number of waterings required. 

Benlat of irrigated and nnirrigated lands is as follows : — 

Land irrigated . — The amount of rent varies with the 
productive capacity of the soil. Irrigated land for the 
most part consists of land irrigated by means of well water. 
The rental of this well irrigated land is fixed generally once 
for over in a lump snm which the cultivator has to pay to 
the State annually. This lump sum is, according to cir- 
cumstances, subject to some variation ; hut this variation is 
rcforted to when there are potent reasons for doing so. 
This rental varies' from annas eight to Rs. 2-8 per bigha. 

Tho land irrigated by tnnk water is limited ; its renta' 
varies from annas eight to Rs. 1-2 "per bigha. 

The rental' of bandh irrigated land varies from annas 
eight to Rb. 3J. 

Kent of land unirrigated — 



Ks. 

A. 

P. 

Es. A. 

P. 

Per bigha. 

Marl 

. 0 

2 

0 

2 4 

0 

ii 

Mar 11 

0 

2 

0 

1 12 

0 

)» 

Paraa I 

0 

2 

0 

2 3 

0 


Parua II 

. 0 

2 

0 

1 8 

0 

>» 

Eankiir I 

. 0 

2 

0 

1 12 

0 

it 

Rankar 11 . 

0 

2 

0 

1 0 

0 

ii 

Cacliar . 

0 

4 

0 

2 0 

0 

if 


ATofe. — Kents of irrigated and unirrigated lauds also 
vaiy to a certain extent according to different crops sown. 

The State’s shave is taken ordinarily in cash ; to some 
extent it is taken as a share of the produce j but it is not 
taken in kind, but at its cash valuation. 

The State’s share varies from 16th in case of co.irse grains 
to^rd in case of rabi crops, whether on imgiited or nnirri- 
gated lands. 

4. Famine, Sambat 1688.— No written reliable record } 
but on the authority of living aged persons it appears that 
kharif oxope were injured by loousts and rainfall was in- 
sufficient ; food grains were proonrable with scarcity and 
there was some mortality due to starvation. 

1891 Eodoun and other kharif crops failed ; hence 
famine. 

1926 Rain failed ; hence famine, 

1963 Kharif erope failed ; hence famine. 

Scarcity— 

1890 Wheat was injured by rust, hence soaroity. 

1930 Wheat crops completely damaged by rust j hence 
scarcity. 

1934 Partial scarcity by partial failure of rain. 

1950 } BTieat crops damaged by rusts. 

1962 Partial scarcity. 

Some villages in Deora Pargana, which are situated at the 
top of the Vindhyia Range, where there are no wells, are 
most liable to famine. Owing to the mountainous and 
rooky nature of the soil nrraugements cannot be made to 
dig wells, construct tanks, or bring water by means of a canal 
from some artificial reservoir of water. 

Places where soil is of bad kind of rankar, and wells 
do not supply sufficient water for irrigation purposes, are 
also liable to famine. Such sort of soil is not situated in 
any special part of the State ; it is scattered in pieces belong- 
ing to viUages of different parg<anas. 

6. There are no big iiTigation works in the State ; 
only two State tanks, vis., Jagat Sagar in Mow and Jhunia 
tank in Pargana Landi, serve the purposes of irrigation to a 
limited extent. 

These tanks were constructed in ancient times ; therefore 
no records can be found to show the cost of their construc- 
tion. 

These two tanks are storage works. 

There are no works taking off water direct from rivers. 

Area irrigated by these works is about 160 acres, and the 
revenue realised annually by means of them is Bs. 882 ; 
both these items are so limited thiit they can have no 
pej'ceptible effect upon the financial condition of the State 

% X ^ 
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Diiran Q-tir noi' hftvo any pevcoptiblo pvotectivo resnlts bcon attained by 
Bahsh Jtoy, means o£ them. 

Irrigation revenue is realised from cultivators for tlio 
■water taken by them in the case of Jagat Sagar tank only ; 
its rate varies from annas eight to Es. 1-2 according to the 
nature of tho soil for Tvhioh 'water is taken. 

No water-rate is levied on cultivators utilising the Jhunia 
tank water. 

Ordinarily no rcniKsions are given in water-rates when 
crops fail to come to maturity; romissions are made in the 
rent of land. The cultivators can claim remissions of water- 
rates only in oases when they cannot get sullicicnt supply 
of water for irrigating their fields. 

These works are maintained in their proper order by 
yearly or periodical repairs. 

At the Jagat Sagar hink special official is kept, and the 
business of distribution of water is entrusted -to him. The 
Tahsildar keeps general supervision. 

State works do not irrigate ynyir lands. 

Jagat Sagar tank has got more water than required at 
present for irrigation, but there is no land near about ; for 
the irrigation ofwhoat tho excess oE water might bo uti- 
lised. 

Jhunia tank sluice requires some repairs. There has 
gone something wrong -with it inside, and the eObrts to 
prevent leakage have hitherto not been successful. 

Thero are other small tanks in the State which irrig.rto 
lan^ ; but as tho quantity of land irrigated is very small, 
they have not been mentioned here. 

Bandh ii-rigatioh system has been treated under 9— Field 
Embanlnnents, 

6. No new State works have yet been proposed. In 
March last Mr. J. G. 'White, Superintending Engineer, 
Rajputana and Cenlrid India, inspected course of the river 
Ken (which runs along the o.istern border of the State) in 
the Clihatarpur Pargana of Deora and Bijamber territory 
to find oat a suitable site for the storage of water, and was 
pleased to suggest that at a place near Dhondan, a village 
in this State, where tho river runs tlurough a very narrow 
channel, a wall might bo built 100 feet high across the 
river channel to restrain the water of the river. Tho water 
thus restrained and collected in a largo pool would, tho 
Superintending Engineer thought, suffice to irrigate large 
area both in Chhatarpur audCharlthari extending over many 
miles. The cost of this work is estimated by him to be 
nearly 30 lakhs of rupees. With reference to the Agency’s 
inquiries on the subject, the Durbar had informed the 
Agency that the Dni bar would like to hove farther neces- 
sary inquiries made in connection with this eoheme. The 
Durbar is not yet aware how far the inquiries have pro- 
ceeded. As soon 03 the Durbar is favoured with informa- 
tion as to what course the canal and its distributaries are 
proposed to take, what kinds of soil they are to pass through, 
and what benefits are likely to he derived from the new 
project, its working expenses, etc., the Durbar will be in a 
' position to form their opinion about tho project. 

7. There is only one irrigation tank in tho jagir village 
of Mulia. This tank is situated partly in CUhatnr- 
pnr territory and partly in Bijanier. In Chhatarpur it 
irrigates 107 sores of land. The tank contains more water 
than is actually needed at present ; and the Amin, who was 
deputed to inspect the tank and make repovt'xm it, says that 
if the bandhan is raised a little higher and a small bridge 
is made on the outlet, 43 acres of land can be brought under 
irrigation. 

The bandhan does not stand in need of special repair. 
The tank is likely to fail with the failure of rains ; but 
since' the catchment area of this tank is ver-y large, com- 
pared with its present capacity to hold water, partial failure 
of rain can have no perceptible eHect upon the quantity of 
water ordinarily contained in the tank. 

The jagirdars are not garierally so well off as to afford \P 
incur the expenses of making such works elsewhere, noj 
thero is any possilility in tracts most liable to fiimino 
digging wells or of making reservoirs for storage of wate’^ 
for irrigation purposes. 

8. Average depth of wafer SO feet below ground sur- 
face. 

Cost of wells used for irrigation. Ordinary sort of paJeJea 
well with arrangements for one larsa used for irrigation 
Co?tsife. 80- 


Total number of such wells — 

Es. 

wells . , • . 8,836 

Kaclicha wells . . , 1,825 

Total . 10,661 


In this country the supply of water in wells entirely 
depends upon' rainfall ; wells supply water in proportion to 
the araorint of rainfall in 'that particular locality, and this 
supply is affected more or less by tho nature of the soil in 
which the well lies. In years of normal rainfall the water- 
supply in about 10 per cent. of the total wells tuns very 
short. In years of complete drought it is most probable 
that about 90 per cent, of the wells would be altogether 
dry. 

No State irrigation works, if landhs are to he' excluded 
from_ the category, have been constructed other than wells 
within the last 10 years, 

Eupces 8,763-8 have been given as a loan to cultivatois 
for digging wells. 

In places where large irrigation works, snob as canals 
from over-running rivers or big reservoirs of water, arc 
impracticable owing to (1) the uneven and rooky surface of 
land in the Dangai or forest portion of Biindelkhand which 
is almost everywhere studded over with lulls and which in 
many places is cut up by ravines ; (2) the absence of over- 
running stre.ams such as the river Iven which, however, 
flows upon a bed too deep to allow its water to ho utilised 
for irrigation purposes by means of canal system, experience 
shows that irrigation by means of wells is the best way of 
improving tho productive capacity of the soil. 

The ancients fully recognised this fact, and at present loo 
every effort is being made on the part of the State to stimu- 
late the digging of new wells wherever possible. A reward 
of lis. 15 is given by the State for every new poH-owell ■ 
(the avenage cost of which with arrangement for one tarsa 
is nearly Es. 80) that is made for irrigation purposes unless 
the maker is unwilling to take it. _ Takavi loans to be 
repaid in easy instalments fixed according to oironmstances, 
bearing an interest of one per cent., whieli the State now 
proposes to redneo to annas eight, are freely given. No 
interest is charged on a loan of Es. 15 which, ns a reward, 
is set off against this item when the well is ready. 

In several places the State has dug and built wells at its 
own costs and made them over to cultivators. 

Ohslaolcs, however, lie in the way of free extension of 
irrigation wells ; sinre in mnny places the hard rock oconr- 
ring inside tho wells obstructs the digging of wells or of 
their reaching the depth where water is obtainable. 

The occurrence of hard rock inside is very uncertain, and 
it is this uncertainty which has baffled the attempts of many 
a cultivator to dig ■wells, in places where they thought their 
digging wovdd be attended with complete success and has 
brought ruin upon many. 

There are persons lo be met with here and there who with 
the skill at their disposal, foretell what places would he 
devoid of bard rock, and therefore most suitable for digging 
of wells, and sometimes their prediction turns out to he 
correct too. 

To facilitate the task of ascerlaining the existence of hard 
rook inside, the State contemplates giving trial to the scheme 
of boring. 

The ancients were fully cognizant of such obstacles. To 
compensate for this natural drawback, the ancients devised 
schemes of making, on small scales, artificial tanks by dam- 
ming streams for tbe stoi age of water in the rainy season 
for their own as well as for their cattle use and to indirectly 
serve the purpose of irrigation by recouping the natural 
deficiency of water in adjacent wells. It is to this clover 
device of the ancients that our country is blessed now wltli 
tanks and -with human habitation ; thus we see that, for the 
most part, the villages are situated on the banks of tank 
or near some stream. 

9. Field embankments are made- by cultivators for the 
purpose of holding waters to moisten tho soil. 

These embankments are more or less suitable to all kinds 
of soils, mar, kabar,parua, good ranlar. In tho mar laiids 
ilio cnllivators prow wLe,at (Kathia) ; mpartia and goed 
rankar they grow wheat (Fisin) and barley. This system 
of making field embankments has lately greatly developed 
and assumed the new aspect in tho Landi rargnna. “OP'* 
now construct bandh across streams, largo and small. Iheso 
dams or bandhs are wholly made of earth, «nd they serve 
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to chook Uio flow in tlio rainy so.asons of w.ator in tlio sltoxni 
and to make it colioot witliin liio limits o£ tlio Imndlta aioa. 
Too excess of water, if them is any, escapes at tho cornel's or 
the estremilies of the bandhs wliioli are rounded and made 
of masonry work just to prevent the handhs from Leing 
gradually cut up and washed away hy the force of water 
running out. Tin's stored-up water is kept confined 
within tho limits of tho bnndh area till the end of tho 
rainy season when tho whole water is lot out through 
a pahha drain which runs light across tho breadth of 
the bandh at some convenient place in it. The opening 
of this drain into tho reseivoir is closed on the cnmiiicnco- 
ment of the rainy season by means of a big o.arthcn pol ; and 
when tho litno comes for letting out water, tho earthen 
pot is broken by the stroke of a piece of bamboo. The 
whole water tlicn rushes out, leaving tho Itindh area empty. 
Hie whole bandh area which was liitherlo subniorged under 
water is then ploughed once or twice and then sown. Tho 
central portion of tho hollow area yields the largest produce, 
bnt the produce in tho surrounding lands gets smaller 
gradually, as tiro land letcdes further from the central 
portion. 

Advantages of bandh system of irrigation — 

(1) The onttnrn of produce in areas, attached to these 

landh-t is much larger than that in well 
irrigated areas or siinilnr areas watered by 
canals. 

(2) Once the seed is sown in banih arc.is, tho cultivator 

has no more to irrigate the land, and is therefore 
s.avod tho tronhlo and expenses whicli well 
irrigation entails. 

(3) Tho cultivators need not any more tnnnnro tho 

nrca brought within tho infliicnoo of bandh, 
since this nrca is naturally manured by tho 
organic matter which is washed down into tho 
bandh by tho Etro.nn itself und which settles 
on land and is soon oonvcrtoJ into manure by 
the action of hc.at, air and water. 

(•1) The laud submerged under water has all the 
vcgoluhlo matter, such as kans, brambles, and 
hushes destroyed by tho notion of water, 

(5) IVo see in tho eonslruotion of bandits tlint in esse 
wo can manage to canstrnot dnrasncrosi streams 
large _ enough to hold tlio_ whole water that 
rnns down its hanks along its entire ennrso, wo 
also manage to prevent tho organic matter 
mixed with fine earth belonging to the whole 
calcbmont area of the dantf/i and stream from 
being washed away by. the current. This con- 
stant washing away of tho rich silt annually 
from tho oatobment area of a river or stream 
is doing barm to tlio produolivo capability of 


tlio surface soil, but by the gradual - extension of J}',xvan Ou>' 
the SoiirfA system wo hope to remedy this evil. BalshHov. 

(G) The irregularity in tlio distribution of rainfall 

as regiirds time can have no effect upon tho 
produce of bandh, 

(7) Land iincnltiv.iblo owing to its lying on the banks 
of tlio bod of stream is by means of tho bandh 
brought under oulUvalion. 

A reward is given to tlio maker of a lanrfA ic lio wisbos 
to take it at tlio rate of two rupeoa per bigha. 

Tho first bandh in Land! was mndo in tho time of late 
Maharaja I’orinp Singh Bahadur. This example was 
folhiwcd by cultivators, bnt till tho year Simbat 1940 only 
a fow Junrf/.s woro to he soon in the whole pargana. A 
few years after Durbar’s atlontlon was drawn to tho 
imporlanoo of these bandhs, and throe or four bandhs were 
built and completed before tho famine year of 1897. Two 
or throe ol these Jnnrf/is were started to give employment 
to persons who stood in need of it owing to scarcity of 
corn which followed, ns ti consequence, the rust of 1849 and 
1830. Several big bandhs wore mndo by tho State, snd 
they wero followed by the construction of many more by 
the cultivators themselves. 

If tho bandhs continue to ho mndo at tho rate at whicli 
they have liilhorto been done, a bright future lies for the 
Irandi Pargana. 

Milking of bandh was attempted in other parts of the 
Slate, but was not attended with the same sncocss. 

Tho only disadvantage is that it rondeis wheat crops 
linhlo to rust in wet years. 

Attempts have also been made to convert old tanks into 
bandhs by making repairs to tho broken handhs and 
hitherto they liavc proved sucocssful. 

10. Q. The nocompanying table will show tho number 
of works on which relief labour was employed during the 
Into famine.* 

No irrigation works, snob ns canals from rivets or from 
storage works, wore commenced and completed. But 
bandhs were mndo in places in tho Landi Pargana and 
they nflorded useful emiiloymont to relief labour. Relief 
Inhouv might in future bo nsofnlly oinployed in improving 
and slrcngllicning tho existing handhs as well ns bandhs 
that might bo proposed for conslrnction hercaftor. 

The works proposed by Captain Bwhank coiistitiito our 
programme at present of relief works. 

Small handhs in fields or field embankment are snilable 
to limited extent for the employment of rolief labour. As 
n goiicial rule, tbeso embankments are made by cultiviitor.i 
tbcniBclvoB, 


CArTAlu F. G. BcviLtE, Political Agent, Bundclklinnd. 
{.Gwalior, lOlh December 1902.) 


1. Q. [The President.) — Yon are Political Agent in tbo 
Euiidelkboiid State? — Yes. 

2. Q. How long liavo yon been there?— Two years. 

3. Q. Yon have been long enough to know them pretty 
well ? — Yes, somewhat. 

4. Q, How many are there ? — Twonty-throo in all. 

6. Q. Can you speak of Captain Ewbaiik’s work ; was tho 
work he did in estimating for dams, cto., serviceable P — Tne 
soheme was drawn up just after the famine of 1897, and 
after that Captain Ewbaiik was deputed to tbo agency to 
draw up a scheme of proleetivo works, but the works sug- 
gested all required a masonry face, and are therefore not 
Buitable as famine works ; his estimate of .profit is higher 
tlian we can expect; unless wo can induce a State to see 
tliere is profit in a work, they won’t take it up ; in the famine 
they maoe many works that were of little or no productive 
value. 

6. Q. Did Captain Ewhank carry any persiission with 
him ; was he thought much of in tho States ? — Yes. 

7. Q. His schemes are rather protective than relief 
schemes ? — Yes. 

8. Q. He went in for a stone wall iu every case ? — Yes ; 
it is not a good work for famine. 

9. Q. Have any of them been carried out? — No. 

10. Q. "Where is Captain Ewhank ; do yon know ? — I 
think he is in tho Punjab. 

11. Q. Are the States in a position to carry on any 
works ? — Small works, not big ones ; the States suffer from 


want of piofessional advice ; they are small and cannot 
afford an export ongiiioer to look into plans and estimates 
and select sites ; tlint is one of tbo great failings we have 
in thB_ Agency. I think we require an officer for all tho 
States in combiiinlion, and not for an individual State. 

12. Q. Would the States oonsentP— There is a sufficient 
number under Government who could do it. 

18. Q. The Oi'cliha Rija is well disposed towards this ! 
is bo not? — Yes ; he takes a personal interest iu irrigation 
schemes ; one of tbo difficulties is that he cannot get enough 
people to take up the ground that he has prepared for irri- 
gation ; a iargo tank was made and the cultivators were, 
offered low rents to take up the land under it, but be baa 
found difficulty in obtaining tenants. 

14. Q, (Mr, Muir-Machenzie.) — Tho population is very 
sparse P — Yes, and there is no fixity of tenure. 

16. Q. [The President) — Does ho say that himself?— 
Yes ; there being no fixity of tenure, the people .are very 
chary of taking up works that (hey would get no benefit 
from. In States whioh Government supervise we arc having 
a cadastral survey made with a view to having fixity of 
tenure ; wo have reduced the late of interest on takavi 
advances to 6 per cent. 

16. Q. How mnoh takavi did you give P— In the Baoni 
State, with a revenue of a lakh, we gave Us. 8,000 ; that is a 
Mahomeden State and so we charged no interest. 

17. Q. How do yon get your return?— By enhanced 
revenno. In Bijawar, with a revenue of two lakhs, we gave 
Es. 8,000 ; we would give more, but we don’t know if the 
tenants could apply it usefully. 


Captain 

F. n. 

Dcville. 


* Not printed, 
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18. Q. For wliftt is it given P— Wells nnd plough bullocks 
and seed grain. A well costs Es. 60, and in certain tahsils 
these wells on an average will irrigate 10 acres of lands, and 
therefore I think it is more economical to have them than 
tanks. 

19. Q. The Eetwa Canal only works through the rdbt ; 
there is practically no water available in the months of May 
and June, so they could not have an early Marif ; hut there 
is water available for a late kliarif if tho people would sow 
rice P — In ordinary years there is not sufficient water in the 
soil to give you a rahi except on certain soils. 

20. Q. We hoped to find some means of raising rice for 
which there would he any amount of water towards the 
middle or end of the rains P — It has not been the cnstom 
in the country ; I think it is a matter of custom to a great 
extent, and then the population has decreased during the last 
decade for want of fixity of tenure. 

21. Q. I suppose that is due to famine P — Yes ; the 
pressure of demand on the people causes them to leave the 
country. As we settle the States managed by Government, 
we hope to increase the revenue of tho State, and extend 
cultivation ; to give them better ternis and fixity of tenure. 

22. Q. {Sir Thomat Siffliam.) — Had Captain Eubank 
any experience before P — ^He was in the famine of 1897 in 
Bundelkhand ; he naturaEy had more experience of the 
country than an officer who was posted straight away. 
After the famine of 1897 he was deputed to make these 
schemes and provide works. 

23. Q. You don’t then want anybody else to prospect 
for works in Bundelkhand so long as you have that pro- 
gramme P — I think his works are mostly new works ; there 
are existing tanks, which, with a certain amount of repair, 
would make good productive works ; he did not make 
schemes for these ; he mentions them in his report. 

24. Q. Would the programme of works that Im prepared 
give full employment in the case of such a famine as you 
had in 1897 P — His programme is for 9 per cent, for three 
months ; that is rather short, as the orders of Government 
are 25 per cent. 

25. Q,. What do the memhers of the States think of pro- 
tective' works ; do they think them good, or would they 
rather spend the money on something else P— Irrigation 
and puhtio works are rather neglected in Bundelkhand, 
with the exception of Orohha, where the Maharaja takes a 
personal interest in the matter ; not much attention is paid 
to them ; it is a'qnestlon of educating them ; the best way is 
to find works that will give a return for the money spent ; 
then the people will realize the benefits. 

26. Q. Are religions sornples any obstacle to irrigation ; 
do you think P— That is an excuse put forward, but I heard 
at Orchha that there was no troth in it. 

27. Q. Has Captain Ewbank entered field embankments 
in his report P— He suggested that embankments would he 
useful. 

28. Q, He does not say where they should be P — No ; he 
simply makes a suggestion for holding up water. 

29. Q. Are there any of these now P— There are a few 
in the higher plateaus of Aijgarh and Fauna towards 
Nagodein Baghelkhand. 

30. Q. Do they go on making them now ?— They repair 
some embiinkments every year ; what they do is to cut the 
bandh, let out tho water, and then repair it. 


31. _Q. Are they making new ones P— No ; there is no 
extension. 

82. Q. Were any embankments made during the 
famine P — ^Yes, by relief labour and tahavi grants. 

. 33. Q. In every State P — ^No. 

34. Q. {Mr. Muir-MacJceitzie^ — They were made by 
faJaw’.grants,— not by relief labour managed by the State? 
—No. 

35. a. {Sir Thomas H'lySaw.)— Grants were given to 
the owners F — YOs, and they employed their own tenants. , 

36. Q. That is only a w.ay-of advancing relief p— Yes. 

37. Q, Did they actually make landhs P— Sometimes 
they did. 

38. Q. Should there be supervision P— I think there 
should certainly be some one to supervise the works that are 
undertaken ; if there had been expert advice, there 
would not have been the mistake that has been male at 
Orchha. 

39. Q. The State people would know as much about soil 
as an Engineer P— Yes ; no doubt in this case the .Mabaraia 
knew something of the soils ; the reason why people would 
not take up land below the t.ank. from which the Maharaja 
made ducts was that the soil there was rather poor ; if there 
had been an expert irrigation officer, then this mistake 
would have been avoided. 

40. Q. Would not a Revenne officer know more about 
the soil than an Engineer P— Where is the Revenue officer; 
the Maharaja is his own Revenue officer. 

41. Q. Are there no natives who know settlement works? 
— Every native knows the quality of the soil. 

42. Q. Do yon think Captain Ewbank paid any regard 
to the soils in his works P — No ; some of the soils arc such as 
natives never irrigate at all.. 

43. Q. (Mr. Mmr-Maeiensie)~ltL what soil are 
bunds P — Heavy soils for the most part. 

44. Q. They don’t make bunds in war soil P— Some- 
times it gives them an increased rabt. 

45. Q. Do they find it useful for bunding water to kill 
grass P— It is useful, but they don't make it for that 

purpose ; they do it for the sake of the increased outturn. 

46. Q. What relief works had yon in the Inst famine P — 
Roads and tanks. 

47. Q. Are the States badly in want of money for these 
worksP— A large number are impeverished and would ' 
require assistance. 

48. Q. Would they be prepared to borrow P— Not until 
they paid up their present loans ; many are in debt on 
account of the last famine. 

49. Q. Where did they bori owP— They borrowed from 
the Gwalior Durbar at 4 per cent, guaranteed by Govern- 
ment. 

60. Q. {Mr. Bajaratna Mudatiar.) — Are these plans 
and estimates made by Captain Ewbank for his works P — 
There are no plans. As generally understood, tho plans 
prepared give tho outline of the work, but there are esti- 
mates ; it is a r ule-of-thumb estimate made, so that any 
mistry could undertake the work. 

61. Q. Could these works be taken up in the event of 
famine occurring P— Unless face walls are put in, the works 
would he useless, and that requires' expert lahonr. 


Colonel 
D. G. 

Pitcher. 


COLONEI. D, G. PiTCHEE, Director of Land Records and Agriculture, Gwalior Residency. 
{Gwalior, lllh December 1903.) 

Note on Jrriaation in Gwalior. 


In all three divisions or “ Frants, ” named, rospecUvely, 
Gwalior, Isagarh, and Malwa, and comprising G_ districts 
apiece, ore to be found the remains of ancient irrigation works 
in the shape of bonds, partly earthen, partly masonry. This 
is partionlarly the case with Northoni Gwalior where, rn 
1896 A.D., famine was most severe. In the black soil tracts 
remains of old works arc fewer in number, but are sufficient 
to show that it was found at sometime or other worth 
while to ririgate such soil. To “ Raja Man," who flourished 
about BOO years ago, is always nscrihod the conslrnction of 
these works. It is certain from remarks by Fry and otlier 
travelloi.s that in former times Gwalior was tho centre of a 
higher class of cultivation than is now the case, and stone 
sugar mills or oil mills scattered all over the country, often 
grouped in or.o place in large numbers whoro neither cane 
nor oil-pressing is now carried on, evidences some remarkable 
change of circumstances which may reas onnhly ho ascribed 
to the existing waste of storm wnlovs as compared to tho 


practice of ancient times. Not only have the dlstriols 
become arid, but (he enormous quantity of surface soil 
wa-ahed off annually carries nwny with it fertility, leaving 
to tho cnlfivafor the labour of re-oreating a fertile seed lied 
on the subsoil. IVliat appears to be called for in Gwiillor 
is the restoiatlon of humidity to the atmoaplicro by 
creating reservoirs and large evaporating surfaces of water, 
and sites for such works abound. 

The principal rivers are the Chamhal, Sindli, rarbafti, ‘ 
Koonoo, and Betwa, all of which are crossed at points in 
their course by reefs of rock, but they have no snow-fed 
Eonrees, and run so deep in tlieir beds as to be nselc-ss to ns 
for canalisation save at ciiormons cost. Tho Chanibnlt 
Sindh, and Parbatti in turn iiavo been carefully examined 
both in the time of His late Highness, and again rinco the 
famine of 1896. Mr. Armstrong prepared a scheme for the 
Sindli which wonld hnvo coal some 10 lakhs and would 
■ have yielded no more than 3 per cent, at nio?t on account. 
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f't I'f.K Urij;!},* n( tv.tfMiry {ikfn.of nox^'nlly, 

iV.tv’UK'li l"tTfSi rsvinf, 'iVi' 'I'ln'- Umr 

l>’ R*'{rtt s« ft f itnii.c tx'5!‘'t w.^tk, !'»» it wm. full 
<v. «ikrr.*.*.! ‘SI, wii'r to t’lst fi(o>un*i of 

to.'iifr, )f ftVftiUl’U. iu tk.' ii'.-.tv.o Ua! ’ jv'ct-si*,, o(i tin' 
o ft'id K»ti’r.'>*.ic'n of *r.-.»Urr wotk*. 

imsotJint tivcr* sre tl;.' Mofir, !N c, «•.:!!. J"’!!!.'. 
? oker.*, KomI, i^'P. Ir'f, ftn 5 Otkof*. Im ih -a'' 

ftsi el at* t! e only .>? -I likilv t.' ! ft'iy iitii:>lien. »nil 

tkrr to.i r.!n tftt ile.-p In lei etvj* near Ikrit seur'er. 

T:.^ Morat oA' 5v,r,',t-l at lU! ir in l!-l''\nnilft 
vlisnrrl j^teTllel oltli ft Ketko •!». l.a* K---:) r.1t!’>>-il .fi'ST 
a'n-.it tli: eijUi. !n t- e tsin* t! * el antul ftm* InSl. nit l 
> -.j-jlirA «ate,' ta vilia;;.-) Jtioit i'l 5’a r- nf'", tliins 

oj. n t ( i jt^-r tanVa, av. l j'te’.n tin,: l.of'O } ;■.•,*,)» of 

kVi'.'s in a.llitla'sl fauft'vl f xVn>'.. n of tke e; ai-.i-c!, 

t 1 t;r. ■*( al-in! 11*. it ol'il n''.nn-.ir.>l 

f I’.'k.te. Ti - e'>t 1 1 f»r ! n l-:n 11», fit iar^tle 
■ t-rfM-.', rT.t t'ef.ta*. 1>J an fttiltnl frtn I'.-.'-l 

In t'f f.n". Jfs; i( 

lie fitnir.r »ri^rjl ti :!;sl a on iJ e e ali-’.menl 
of ll Merit «<■:.' I n' .'c ! >■•;.. an.l t’ o ttin!'. i*, nitJi 

trifOn, f.-'i-'t/l ! 1 l.ivo K-n a pjciu? line, in lie titet 
'*1 Me t' e ftfttr tl o rtriat'-.n f i f tl ' Inna ; ot^iftl-o 
» f A rkri -I « t ft cut tf Tit, o.f) H fot;r»l!e«!n 
<f ft rrw Ini.;!.- j'atirf; K' S' j'tratKi'T f t t»ti ! 
f.-'rr.'t’r nt J't t* etny jnn;:".-. a* 5 irj »!i Ike t nr.-.’-« 

laftl la* I'fott Taela'*' f !. jj ^.p. at^jVt of ft aitfilit 
ekfttj tit; 1 ^( 1 .' fittin.l < • t, fi I v ( ■•!. t-.snv tmtal io aitot 
it it l-' i'to-l list tVe J tj'y o! r.)'( no i^l.l 

ft jittftllt ir'ttitf.f ; anion *1 nlloft v.-'.;! 1 alto I* ittitt 
tl.i at j ; W t f t r.i.’i. .t* ir.ttlt;! «',in !, ttlott; to j’.r^ 

.-an It oit kl'.tf o!, tltr'.i’t a’-J^ly fern; !!•.' > !;i; s( it 
t n;o!<ils I'tyrtf ft r.til Oil, fft ftle-.t 1^ V 
!n Ikl-S* Sfl« tai.:! al.t*,'' tl.e Itto c.'rj ' of tlr 

»)'.S»5rt> a*-;-: '.'"I. 

Tie Vale tell fiiTt jtir* tie Jlrtit t.t.'fj] rnlee loTtf 
I’n* ftl-tsr'sr, *nd!ft« ft larpC'! o;l '.•n.-it! tr •n;;ly (lOin 
•; slr.et. It isiif nn-l- ! in In.’f ly a j.tyir.tjr 

f.'o own eijtr.fftS a Aiit r f ai r;! 11* ! it 

«»a tniR-i A yt'it tr i» > liter It m oiHi i-,'.lr,M_i f.ri •, 
atSli fniv^l. las', f It I'O n tollaio rl fton; !i.-ittt eltSall.o 
fit* f atft* Inllt to ll " ,!iiyir.f.ir ft fitt [‘■ictni».;o 

f. 1 !> eiytrftj •.•jte. A f'l.'ir.e 1-'.. J te.n j itj-ifo! I'l.i lakin* 
tfi it Li.tira ly itii'.e JOi lltief olanr.t't lit- nnl 

n i-'l w»!rs* r.-M tl.o >. *.t.rf( lie iMuisli oki'n.if 
■fitrl'.l etSl. *'■’1 onsll'" tl.ty'.tytr.f to so (oil '|0 l.-a I'di.fta 
tf '■ tin;*!* fill tf on f t"- 0 in jjK.i'Iy t!ii'.i**ii! .■■ 1 fii.--*. Tie 
ill'tia te'^eir.a olll fill ojiortit ytar,— !■* l! <• r.t*rifa!i a!.- :t 
f r stl.t i A j*e,-- 6 Uij;e Knirlei r { t>*'.i» j i*! iiiiif ilro cnljlra* 
ilon.ftji'.! f.ateft _fiirr*}M*nrjt!.T •vj'jly ftr rrl.e.tl 

csltiTall'.r. t'nte tk* rpiriyt ti«irrf»;!. 

Tt.fToli ai-ciktr sl'.o I e’eiir t!,* jKi.rtlen of tke Jft.mr 
.\rA lii-r.‘nli wiTli Tr.ii;!!. it it l-*lioTr 1, virtl jjioi 

i-;t'.;ll»,l3l it l.\$yc'. Uj I*.’ fiojeily 

Tie A>an TTver T’rr.T tkrre it ft rat', t!<->l tf lan.l 

f.osr iia links *i!.i;fi loeril vr-itle in th" fatninei of ItitH 
ft':'! if77. k'lt e.a j.iaetieftlle »ri,e:i.e has yet fet-n fnt* 
irsi'atef. Hi*. Hi;;!;iitis l«»t yinr t'riMnally emitilnr'l lie 

liiej nei'l telortel a tito, Lut fuithci inquiries tleicoiitltnleJi 
I niiierstacd, iiniuilslilitv. 

The Kesri runs ror deep and nira llion(;l eorne riir* 
pana.1 trliieli icoat lic< 1 irater. It eiiii only be mated br 
roinnnT.riiig high Up near the lomce irhere a Rood site iritli 
p’enly of land on cither lanl: fijil.ablc for iirigalinn exista, 
and then Trorkingdonn the etream m suil.ablc sites may be 
found. 

Tiie Sank river nrcesnl.s an ndmimb’e lile 11 miles nbovc 
the city of loi-ihknr from irhicb n prclimin.ary aurrey 
nflorda rcatO!i.ab!c grciindn for eayinn tlml n reservoir minlil 
boconslmctcd to afford ft too yc-ara' eiipply for tint city, 
and fuilhcr surveye nro noiv in progrcti. If that tcliemo 
i« c-iriicd out nnd the nootls from tho 70 miles of rock-y nnd 
billy catchment nrca he brought under control, llicre uro 
several rc-efs of rork aerois tto lower part of tho alrcnm 
Tvlnch tliould afford eites for storage. 

Tlio Son is a small river wiib perennial stream for which 
His lliglmcss, when on tour, ordered a sebemo to bo pie- 
p.ircil, and I understand that a largo nveu of land is found 
to bo irrigable therefrom. — 

The Sonrekha has been bunded at .lalalporo, nnd from 
it two channels, about two miles each in length, supply in tho 
rains water to tanks met in their course, while wheat is sown 
in tho river-bjd so soon ns tho water falls. It is a very 
useful work. 


Tliis tir.-r is again huiide.l lower down nl Smera, nnd 
t'tpplirT Tv.Tter hy nrhamtid for Intli rice nnd wheal. Other 
sites h'wer down the S.i!ir>'kha offer equal a lvnntagfT. 

Aeti'^s the I/ia or leinaii n mtsoiiry bund has been 
thrown, diverting the iloi.l water Inlan large new l.tnlt at 
fpahgaih. It wi* de>ign*il 1(1 fill by nnolhir channel 
sev.-r») Iftig-' tanks nwi H,»lb,al, but roi'k of ndamatilina 
hAr.liifu (>nT rret t>i!b, for Ibe cntling of wUeb f,iralrio 
l4h,.«r HAS found ntieijH.a!. Tite tanks in question bad 
ihrli banks re*t<*!e 1 nii t laiiel, ftn.l, wilhuiil the channel, 
(..are still b.'-n la deelih-d r'iivr*s, but in la famiiio year the 
cb-itine! will h" .1 ne.-eiTtty to tliein and ought to bo 
c.;inj>V;el ,(i ,oon as funds eati be nllolled, 

.Ineth^r hi'-.t has litely lieen r(<n"lrne!c 1 near the 
s.'iii.'e o( t'e I/i;mi at lllehet.a fnni avliieh seveinl litge 
la*, hi will b- s ipp'.Ie 1 ; other (;oo.l site* exist on lliis routce. 

Oil ih' l'»ibatt;a fi'-'f of ro-li Bcion the rivei hiipearcd 
5*1 tne t.ioffer ft", oji; erl'itiity f. r forming, if crowio d,' with 
ii.A* 'Hry, a weir •niliei.-’nl l.a height to tnrn fieod water 
iiiVi ft r! ftdfit! thrO'igh srreinl oiiles of gold land, ftiid tom. 
lUi.ni'Aling on elllwr si.ie with Innks. As nl III* liin.' 
fitr.tk’ eatti.w* tk for fimin* laboarer* wRs nrgonily 
r.'jiiirr.l in tbst rf!i;hl.<iftihr<.k 1 bad the channel pul in 
1 jn 1. S itncq'ienlli ■ suh*(ivcU''er srnl hy the Ittigslion 
Krgi-.rrr to i-i.mh'ie tl.r depth of (Im ifi.-liy reef irportel 
it to he )i p :>■ elent, ftiiil the weir has notyil lietn construct, 
td ; i ut the t.'p it wid*h WAS, in my nh-enoe, nihtniltcd to 
t!.' Huilar stows il l iny j rep.i'sls were tnisur.derslC'Oli 
«-: ! I }.T»c!ic;et that the work tnsy ye!, «t fome foillier 
tilll', 1-e eattieil out. 

,K% *lng.*“i, in the Nre-.nnrh dlitricl, n fine ro.iisnry 
da.is l,«f l»e:, ! lilt, ns ft (ftu'.ine avotk, acrots n small Ioc.al 
rivrr. Ir Mr. dudd. 

Ah the- sietks irfrrre.l l.i date fiom or subirqnenl to 

IK'S. 

or 

1 i.ne are of four kinds — 

(1; I/srge storage lank* Irhitr! ir,a*ei!iry dam, fitled with 
sliilee gates fer iiilg-ation nf rice during tlic ruins, nnd 
wj r-.l and segarrane during the rold S'.a*oti, i.ny snrpliis 
r.at*r l-itg left HI Storage. Kiatnples nte the series 
Inili, ut inierviC', fter..** n line of lo miles of dininage at 
ft •■«'•* of ft*, ni 4 hakl.t of tiij-'SC*, hr Sir Jlleliael I'llo'C. 
fitm sshi;!! the pa’.a.'.' garden* are' supplied. The wells 
ft'eng the lina r.f drslnTgeftrc nlw.its full. 

Kheri.T. » fire stolk huilt in tuai'.nra' hr Mr. Ilnrris, 
ftnr.'-rly .Ktate Knglncer, ur.d alfo used for enpplc.'nciiting 
the pa’s-c supply. 

LM.ais, Pinaift, Tiingra, Dhnkoni, ICsdioni nte nil old 
t'ltr.* ar.*rks on n large smle ivitb in.asoory dams giving 
h -th iuigstion nnd storage. 

At Ma'.a'gAih City, ftg.-vin, is n mn.sonry dam impounding 
ft largo htsiy of water Mid built hy hir. Armetrong. Some 
iniga'.i'-n I* eariied on from It, hut its chief valne is an n 
,oiit<e of suplly la the city nnd n« affording n head of 
^npply to the wells in the country stretching lielow it. In 
IbP'.' when nil other wells in the district were nt n very 
Iqw ebb, the wells holow 111 * Sibatgarli city tonk remained 
full, as well ns thO'O below tbc Tongr.a nnd Kuloli link#. 

(i> Tank* c-.mstriiclod for storage of Tv.afcr hehiml 
caithen dams, fumhhed with m.a.onry woipej nnd sluices, 
ftnd nldiscd for supplying water to rice during tho mins, 
and to wheat mid other rabi crops after the rains. Such 
Iftiiks are iisnally constnirlcJ iicrosi nullahs, and in tho 
latter below the weir, nnd apart from Ibo channels le.adhig 
from the sluices ate often constructed subsidiary weirs for 
catching tho overflow from tho waste weir; thus forming 
ft series of small reservoirs from whioh water is taken for 
rahi crops by lift. 

Kxnmplcs of such Laiiks nro to ho seen nt Oohini, Tongrn, 
JCunwftrpiirn, and other plnoes. Dobini was finished just 
before tho last rains, nnd IB rcaintftining nbout 600 highas 
of roil, but principally from subsidiary weirs, ns, on nccoun 
of llio woik being barely finished, the sluices had to bo 
opsned to nllow an cicoptionnl flood of Iheao Inst rains to 
p.iBS, and Bulliciciit water for the supply of its throe clmnncls 
was theroforo not scoured. dVhen full, tho tonk can supply 
Tvntcr for S.COO 6iy/<(is (1,000 acres). It has coat Its. 60,000, 
mostly by fnmiiio labour, and wbou fully worked will 
return good value. 

Tonga wos built in 1897.08 nt n cost, including ohnnncls, 
of Ks. 43,(l00, affording great roliof nt a time when thu . 
people of tho noighbourliood wore in groat need of it. In 
.IbOS bigfiai 050 wore irrigated; in 18U9— a f amino year—* 
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highas 2.663 woro saved; in 1900 highas ],4iG6 only 
took wntor, tho season bein^ one of good rain ; in 1901. the 
rainfall was very short, and6iy/ias2,476'wero irrigated and 
saved ; in 1902 a sudden and unprecedented flood breached 
tho waste weir, and tlio water was lost, save in the 
sabsidiary weirs, from which about 600 btghas of wheat, 
etc., are under irrigation, and, in addition, the whole of tho 
tank bod has been cropped for wheat. The weir is now 
under repair, and if the channels ho extended, tho area 
irrigable amounts to 5,000 highas. 

(3) Tanhs for storage of water and irrigation, during 
tho rains, of rice, tho surplus water being run off after tho 
rains, and the exposed bed of tho tank cultivated for wheat 
of which the finest possible crops are thns raised year after 
yeav without manure and without any further irrigation. 
In the famine year of 1896 such tank bods and the 
exposed beds of rivers and streams gave us in addition to 
what were raised near wells the only crops realised. Such 
tanks are found everywhere in black soil ns well as in other 
soils, and it is particularly worthy of notice that examples 
are fairly numerous of usar land being gradually reclaimed 
inside tanka of this kind, and of user soil of a bad class 
yielding good crops of rice if amply supplied with water 
from su«h a tank. It seems from our cxperionco in Gwalior 
to bo worth while trying whether in Ondh from a tank dug 
in usar soil rice crops could bo raised on its banks, water 
being supplied by lift. 

(4) Tanks built for tho storage of water throughout the 
year for supplying man and beast in otherwise waterless 
tracts. Kxamplcs of these ore tanks that wore built in 
1807 and subsequent years at Paiiwara, Ameit, Agra, 
Karalial, Khirkhiri, and other pl.aces in tho Sabalgarh and 
Sheoporo districts. In the Karalial pargana the tanks 
above named wore all fully reoonstructed oa the sites of 
anoiont works of unknown antiquity. Owing to tlio 
dostruolion of those works the pargana lapsed from a state 
of prosperity into jungle, and for many years previous to 
1897 for some 40 miles water was hardly procurable. In 
the neighbourhood of Panwara alone are the sites of 
eighteen deserted villages. A supply has now been estab- 
lished that is pretty evenly distributed over the area affected, 
but much more remains to be done. It is noticeable 
that to each of the tanks named v.an be traced the source of a 
small river. Snob are the Sip and tho Suari, both of which 
run dry now in the hot weather, but are said to bnve been 
formerly perennial. It is lioped that the rivers will in 


time again bobome perennial. Kbirkheri is.a very fine work, 
iiffmding a finesbeot of water; tho ruins of the old village 
provo bow large the population must at one time have 
been. 

Wells. 

These are, as elsewhere, kachcha, pakka nr kachrha- 
pakka, and may be classed, into wells used for drinking 
purposes only and wells for irrigation. 

Without 0 well for drinking purposes a new hamlet c.in- 
not be founded, and new hamlets, .as increasing the area of 
the liighest, that is, the manured and irrigated, olas.s of 
cultivation, stand in the front of agricultural improvements.' 
Even if a hamlet be not founded, outlying tracts of good land 
often lie unutilised j bEcanso the wonld-be cultivator can- 
not obtain within a reasonable distance water to slake the 
thirst of himself and of Ins cattle during their day’s toil. 
Many wells have been sunk with this object. 

As lo kachcha wells, the factors are a sufficiently stiff 
soil, and water sufficiently near the surface to suit .the 
strength, for raising it, of the local breed of cattle. Where 
these factors arc all favourable kachcha wells ate freely 
sunk by zamindars and tenants alike. 

Por pakha wells also costing from Es. 2C0 to Rs. 1,200, 
according to depth of well, number of pairs of bullocks to 
be used and consequent widtli tobegiven, advances have 
been given by the State most liberally for the Inst s'x 
years. Korfivo years of that period the Land Records De- 
paitinent advanced direct, and for the last year sar-subahs 
and sulahshoxo .advanced. There is no difficulty experienced 
in getting applicants to come forward ; the rate of interest 
is low, being 4 per cent, for tho first year, and 6 per cent, 
for subsequent years. Land irrigated from wells sunk 
during the course of a sottleiuent is assessed at the 
settlement next following at dry rates. Well-sinking by 
private me ms is on the increnso, bat much remains to be 
done, os will be seen from table appended showing kachcha 
and pakka wells per square mile of total area in use during 
the past three years 1899-1900 ffamine year), 1900-01, 
1901-02. The overage oil over the State works out to 
five highas cultivated area per well, which seems very low, 
but the cattle are small and'poorly fed. 

A note on irrigotion in Molwa drawn out by Mr. ■ 
C. Judd, Divisional Engineer, is appended.* . 


Statement shewing area and number of pakka and kachcha wells in actual use. 


0 

1 
o 

03 

Name o! Uietrict. 

• 

Area in 
fcqnarc 
miles. 

Saiibat 1030, 
3S99-1POO. 

Saubat 1057, 
lOOO-Ol. 

Sambat 1958, 
1901-03. 

■ 

Pnkka or 
pakka* 
kachcha. 

Kachcha. 

Pakka or 
pakka- 
Vnebeba. 

Kachcha. 

Pakka or 
p.'ikka- 
kachcha. 

Kachcha, 

Reuasks. 




1,284 

1.660 

1.035 

398 

1,074 

461 


1 

Bbind .... 

857 

rd9 

1S2 

1-20 

■46 

1-23 

■33 





1,689 

2,153 

1,759 

1,239 

849 

911 


2 

Tomai’gbar .... 

720 

2-34 


2-44 

1-72 

117 

V26 





3,549 

639 


242 

3,125 

598 


3 

Bold Gwalior - . 

1,124 

3-15 

'56 



2-78 

'53 



■ 


2,287 

1,493 

2.198 


1,980 

1,159 


4 

Sikanvari .... 

843 

2-71 

1-77 



2-34 

1-37 





1,906 

1,726 


1,209 

1,841 

1,618 


5 

Sabalgarh . 

1,122 

1-60 

1-63 

1-60 

1-07 

164 

1-44 





973 

r.263 

828 

721 

939 

759 


6 

Bliandere .... 

643 

ISO 

416 

1-32 

1-32 

172 

1-39 





2,330 

290 

2,348 

249 

2,276 

454 


7 

Narwar . . . .• 

1,139 

2-04 

■23 

2-06 

■21 

■ 1-99 

‘39 





255 

47 

224 

93 

228 

117 


8 

Sheoporo .... 

940 

•27 

■03 

■23 


■24 

•12 





813 

359 



601 

4.10 


9 

Bbilsa ... 

1,400 

m 

'^0 



•42 

■31 



• Not printed. 

Figures in italics show the average number of wells per square mile. 
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Shievieitt showing area and nimler o/pnkka and kiichcla wells in- actual use — eontd. 




Area in 

Sauuat irB6, 
ifcoy'iooa. 

E.\itiuV 1067> 

} 000-01. 

SiAiBAT 18i56# 

IJOl 02. 


► f 

[rt 

o 

C/3 

Nan o of DUtricl. 

square 

miles. 

Tnlka or 
pak Ka- 
ket'buha. 

ICaohoha. 

r.ikka 01 
p»kka* 
kacliclia. 

Kachcha. 

Pakka or 
pnkka* 
knoheba. 

Kachcha. 

Peuabks. 

10 

Isngarh .... 

1,611 

1,673 

■or 

433 

■36 

1,547 

■96 

447 

■37 

1,381 

546 
' ‘33 


11 

Pitcliore .... 

1,780 

6,062 

a-sd 

3,102 

T7d 


3,119 

T7B 

5,963 

5-55 

?,426 

T93 


12 

. 

Bajrangavh 

1,056 

1,782 
. TGS 

1,218 

T15 

1.857 

'^T7G 

' 1,181 
■ Til 

2,107 

a^oo 

2.068 

T9 


13 

Ujiain . . . 

1,605 

],22G 

■81 

2.170 

T4I 

1,162 

■77 

1,937 

1-38 

867 

■57 

1.812 
, T30 


14 

' 

Shajaporo .... 

2,920 

1,341 

■60 


1,388 

■63 

3.880 

T74 

1,178 

’o3 

.3,449 

1 55 


15 

‘ 

Agar .... 

1,273 

2,094 


2,106 

6.357 

1,715 

4, lot 


TCI 

5-0.? 

171 

4-io 

T34 

3‘33 


16 

. 

]\rantlaRoro . 

728 

.407 

*da 

3.467 

4‘To 

669 

■76 

3,516 

4-84 

421 

•56 

3,680 

5~05 


17 

Neerauch ... 

992 

2,438 

.S'4;T 

1.913 

T03 

3,364 

3^39 

2.629 

3-65 

1,574 

~T58 

2,791 

3-88 


18 

^miliara .... 

1,301 

192 

•13 

666 

■40 

1 

208 

*lo 

697 

■45 

195 

■14 

676 
■ ‘44 



Figures in italies show the average immbor of wells per square iiile. 
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^ 1. {The Freside!>t.)—y!"\[\ you bo so kind, Colonel 
Piteher, as to read such-portion of tlio Koto you have pre- 
pared for us P— [Note road.] 

2. Q. Is there any one part of Gwalior State where tho 
rainfall is heavier -and more reliable than another P — No; 
there is no such place i perhaps the black soil tracts, as a rule, 
get most, and suffer from rust. The fall is heaviest in the 
south. The rainfall in tiie poitlon of the State north of tho 
'Vindhyaus in 189G failed partially and in 1899 com- 
pletely. 

3. Q. You liavo sketched out a very extensive pro- 
gramme of primd facie works ; quite enough, I suppose, to 
tax the rcBouico.s of Gwalior for many years P — Yes. 

4. Q. You also, I believe, lay great storo upon village 
irrigation works ? — Yes. 

5. Q. You have carried out a great number of these ? — 
They vvere carried out under general instructions from me. 

6. Q. "When did you begin to cany out these minor irri- 
gation works P — In the beginning of 1897. 


7. Q. They were a new thing, I suppose P— Yes ; from 
inquiries made I understand that works were formerly 
carried put most irregularly and unscientifically ; enormous 
arrears _pf water-rates had to be written off. 


8. Q. As regards the works begun in 1897, have you 
been able to see what tlie result has been ?-^Very beneficial • 
tho general effect is that tho revenue in those tracts in 
which most money was spent on irrigation has since been 
paid with the greatest regularity. 


9. Q.^Has any now land been brought under culti- 
vation P— Famine came in 1896, and 1897 was a fairly good 
year; in 1898, we made a summary settlement. The 
aveviige collections of three good year-s before tlie famine 
year were 40,18,000 British rupees then we began iirit'a- 
tion, and a jama was fixed at the re-settlement in 189s'of 
Bs. 50,66,000 ; including the avre.avs of the -famine yciir in 
wliich suspensions were made, collections for 1901 and'l902 
■ averaged 65 lakhs of rupees per annum. 


10. Q. Do yon think the greater part of that in<,rcas, 
may be fairly ascribed to these 200 tanks you built p— IJh 
two effects were observed: in the first place, revenue hai 
been paid w.th far greater ease than before ; and, again, the. 
districts in wb.oh most money has been spent are trTs distriol 
that pay with greater completeness and punctnalifv 

VoL. IV. • 


11. Q. Are these minor Iniiks not generally supplied With 
slnices P— I thiiik they are ; there are two kinds of tanks 
those in wliich water is lot out and tho bed cultivated, and 
those in whioh the water is retained. 

12. Q. In spite of innning the water off, is ILero any 
appreciable addititin in the raising of the spring level of 
wells ?— Vos, of course;! Imve not made detailed experi- 
ments. The wells below a lank in Sabalgaih City gave a 
good supply when other wells in the district failed. 


• e-xperience in regard to thes^ rninbr tanics 

is of tho highest value, we sliall be giateful if you will 
jot down a few facts wliich have come under your persoml 
observation. Have you had any opportunity of seeing ‘a 
dopnsit of Slit formed m these little tanks P— Yes ^ I 
know of layines in wliicli the land was previously nnciri- 
tiyab e and useless and m which by the introdnclion of 
Mit the land has been made to yield Es. 200 to Rg. 300 
but the policy is to take no revenue pn improvements until 
the next settlement of the land revenue. 

H “"T estiin.ufc of 

the cest of leclaimiug aii acre of land in this iray?— 

15. Q. Do you tliink, from your general experience 
there IS m-ason to believe that hy extending tho 

minor irrigation there has been material improvement made 
m the matter (.f checking denudation P— Yes. 

16. Q. At no extrav.agant price ?- Gortninlv. 

President.)—! think in llie man land ii „ 
f oath of Gwahor there are remains of many old tanks = 
There are some old tanks there, but not so In^any as in Dm 
other soils. As far as I can learn, it was in 1720 j j-a 
that Ka^.math I?ao Pesliwa maruLed up towards GwrItW^ 
from that time constant warfare commenced and the con T ' 
suffered greatly, while many of the tanks fell , 

tantp-i?i;^ desti-uotioa of the 


ih..etanks?-I^r;;: 

inclined towards icstorin- them feef t ^a^onrnlily 
on {our porsonaljy, visited mtin-J^il went out 

sites for wells and l^nl■c *4one, and seiocled 

for that purpo“ . W T ‘ about Rs. 60, 609 

dilHeultv hero bns h’oo ^ j that cur gi'cnt 

iiaeuity here has been, and will be, the want of oompeloni 

, 2 ..'' '' ' r"-. 
















346 INBIAK lEEIGATION COMMISSION! 


Colonel 

L.&. 

TUelcr. 


su'boTdiTiatcs. In tlie famine of 189G, directly J got charge 
as central officer for famine relief, I wrote to the Pnhlic 
HVorhs Deparimente and the Cliief Engineers of fho United 
Prerincee and of the Pnnjah ashing their assistance, hot 
was lold that I conld not have a single n\an. As to the 
enb-overseers, we had to take the learinge and cast-offs of 
the provinces, some of whom had gone throngh very 
enrions experiences, which were not very satisfactory. 

20. Q. (Mr.liTmr-jUacT^cnzie ^ — I nnderstand that His 
Highness is thinking of starting an Engineering College 
here P — Yes. There is one thing also ehont Eoorkco 
training ; that is, it has no application to Gwalior. Beyond 
teaching arithmetic, levelling, and sntveying, the inatrnc* 
tion has no application to the conditions of the conntry and 
to the small works and large works needed in Gwalior. The 
men most come hero and have a local training. 

21. Q. {The President ) — I shonld think it might he a 
good thing if yon wore to send np a few Gwalior lads for 
partial training in these preliminary subjects, perhaps at 
Eoorkce, and then let them come down here. Roorkce wonld 
have to take them in on the understanding that they were 
not available for general service, bnt for the Gwalior 
State ? — That might work. 

22. Q. Have you got a personal experience of Bnndcl- 
kliand ? — Only in marching tours. I have marched all over 
Bundelkhand. 

23. Q. I suppose the Agency and Lalitpnr are similar P 
— Hamirpur and Banda are more like the conntry down 
towards Bilsa, all hlack soil, though some jiarts of Banda 
resemble the distx'icts nearer Gwalior. 

24. Q. And Jalonn P— Is more' like Bilsa ; it is nearly 
all black soil plains. 

26. Q. As regards Lalitpnr and Jhansi, do you bclicvo 
there that the system of making tanks would be useful P— 
I am sure it will. "When I was there I had a great deal of 
conversation with Sfajor Bollasis, the Executive Engineer, 
who was very much set on building tanks. Bo was not 
always successful in his tani:?, because ho went there 
without esporicnce, hut his ideas were right as to the advan- 
tages of tanla. 

26. (Sir Thomas ]Iigham.)—Ti\a difficnlly is whether 
they can got good sites there. The soil is not good to 
irrigate? — Then comes in my idea ahont evaporating 
sites. The tank you «aw tlio otiicr day is so far of no use 
for irrigation. It is still a useful reservoir, which, it tiio 
State has money, it should build in numbers for evaporat- 
ing pnrposc.s for the general benefit of tho climate of (ho 
country. 

21. Q. 'Whether land is irrigated or not? — Yes. 

28. Q- Of course tho benefit will be enormously in- 
creased if you had land to irrigate — Of course it wonld 
he, bnt I would not confine tho idc.r of benefit simply to 
irrigation. H you have only a small .mount of money to 
spend, for which yon must have a retur.u, that is a different 
tiling, hut where money is plentiful it will ho most henoCoial 
to increase tlicse reservoirs ns far as your funds will allow. 

29. 0" Anyhow, they will improve the well irrigaHou 
prnbnbly ?~Undonbtediy. 

30. Q. Have you decidid bow far tho spring level of a 
well is affected by that ?— I have not decided. 

31. Q. I suppose there is a good dc.al of svell irrigntion 
in Gwalior?— A fair nmonnl; it is increasing very rapidly. 
In addition to fho works that are mentioned in the list I 
gave you, two lakhs and odd under iny direction liavo been 
given in advances. In the (amine I spent a good deni, and 
tlo'ti I gotlls. 50,<100n year from the Board of jtevenno for 
ilislribution ; since I went home on leave two years ngo His 
llighne.is has given tliis money to tlio Commi-sioncr.s and 
Oolloclors to diflribntc. I have got a list of tho amounts so 
distributed last year. 

32. Q. 'Wliat docs it coins to about ? — In ono divl-ion 
Hi. 03,23r, and IN. -tO.tiir in the oiiier. One division 
bod Us. l,S2,<HiO and the other I’s. l,3o,000 placed at its 
disposal for ndvanef*. nud tlic sulohs are now out in cMr.p 
por-s nir.Uy iusp<v,-ling kites and giving ndvanrej for wells 
nt;A milks. The intiTist i« either Its \ per rent, or C Jier 
c.-'iit. arcordiiig to the iv-iind for vrhieb the loan is taken, 
.M il 1 tbiul: tliey will repay the nuuioy by next settlement. 

33. Q. You ineutinii in your note komc deep nn'lahs 
ft-rov wliicb you projk-se to put » lund l.igh op near the 
eonre.-s to get wnt-r cut on ll.e‘ land? — No; to check the 
w.iter and keep it there, r.nd let it S-uak in. It is not to 
itrigs’x'. but to let U s. ak iu. 


Jon proposed o lund high up the 
nullah P— That refers to the river Hldrar, and the nullahs 
go in all directions, and there arc a nuinber of tlicm. Wh.at 
wo did in the famine was to bund thrm up at the month; 
the water very soon sahsided into the subsoil, and when it 
subsided the area has been ouUivaled behind the hvnd, I 
looked to these for supplying the spring sources ef 
Bahadnrpur down below. 

35. Q. "Would yon go down below P— I don’t propose to 
•go much further, about seven miles. The back-water at 
Babndurpnr le.ads back 1^ to 2 miles. 

86. Q. What did you do at Bahadnrpnr ?— Wo have got 
a weir across the river. 

S7. Q. Could yon get this water on to tho country?— 
Yes, thronghont tho rains it goes out six miles into big 
tanks, and fills them. 

38. Q. I understood from your note that in cases like 
this you propose to also make lands across the nullahs ?-k- 
Across tho feeder nnllahs ; not across tho main nullahs. 

29. Q. How will oil these nnllahs affect the Morarp- 1 
want to stop every one of these to regulate tho ficods. 

40. Q. Then it is no use making lands lower down P— 
I e.annot say. It mil be a long time before we get there. 
It is only a general idea I express here. Tho only way. to 
try that is to berfn high np and groduolly work down ns 
yon find it practicable. 

41. Q. Yon say if you make these great fnnk.«, (hey 
will always he of benefit on acconnt of tho wells ? — ^Yes, and 
the surface afforded for evaporation. 

42. <2- That is a separafo thing. In regard to wells, 
take that lank- wo went to see tho other day ; that wonld 
only benefit wells round a very narrow fringe P — It would 
benefit down stream. 

43. Q. How many miles P— Only about seven or eight 
miles to Pichore. 

44. Q. Tho total area of irrigation that yon benefit from 
a tank like that must bo very small ? — It is not laige. 

45. Q. Then you must rely on the vahiq of your evaporn- 
tiou, but ono thing about tlie evaporation is that it is 
intangible. Yon can never measure what good it is doing? 
—I am afraid I can giro ymt nothing tangible, not even 
about wells, as wo have no figures. 

46. Q. (Jlfr. Mxnr-Machonzic .) — IVliat is your tliccty 
about the wells? Do yon benefit n certain nnmhor of 
wells on cither side of the stream ? — Sly theory is tliat by 
bunding small rivers and streams you inorc.iso the water in 
tho wells in tho countiy on cither side of tho ch.-mnel below 
tho land. It is a Jenown fact, however, that with deep 
rivers like the Gauges, near the banks tho wells aio deepest 

on coulil_ find anywhere, and 1 don’t think that hn.“ ever 
een’explained. 

47. Q. But ns regards tho tanks with small streams run- 
ning tbiongh them ? In tho Deccan we. found wells a>n 
all deep close to tho main nalla, ami what I wanted 
to know is whether your undentanding of this aid to wells 
is that it jnorca.scs the supply of water iu the bolfoins of 
tho wells fnlly near tho mninnnllohP — Vc.s, when snob 
wells arc below tho lund. Air. .1 iidd stale a that in tlic 
Singoli district the majority of wells this year are very low 
or dry, bnt below Ubanjoiin Tank, which was made in ICO'J, 
nil wells are full for a distance of tiiree miles in the valley. 
Stay I alio read this note in which I aay tliat iu ratgana 
Karalini, which is alout 1,700 feet above the lea, there is 
a tract of about 40 miles of waterless tableland. Round 
about ono mined tank lie eighteen villages dipopuhvled 
through the want of wafer for the cattle and pecple lo 
drink. ITo found remains of old tanks nil along iherr, and 
tho ncoplc E.ay that when thoic tanks were kept filled the 
population was pretty large, 

48. Q. Is the soil pretty good P — Yes. At the lirnd c? 
each of the rivers flowing during tho rains from tbt.« table- 
land was fonnd tho ruins of n large tank. I h, arc had the, 
tanks restored and kept fiiled, and the people alt revert thjt 
the rivers now mn for a longer periesi instead of drying t.p 
soon ofter the rains. 

49. Q. IVhat ins the effeet of thir I'oen f — A tr-tn. 
regular supply in these rivers, and the a; riitj; siipp'y t'> 
the river* below i< now more (ban it was Iffore we re'ir.rrd 
thwo tanks, 

GO. Q. Have the people come bark?— Thee are 'login- 
ning to come b.-u'k. 

Cl. Q. Do yon snypote these tanks wm* forti.rrly vy<-l 
for irrigation, or simply for hrdiling np tie wit-w r — 
rrobably for I.Q'dir-g up the water, Vart h-td* of eatlir 
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graze in those forests, and in the hot -weather they leave 
the forests heonuse there is no water. Now wo are giving 
them water they are coming hack. In tlie Eajputana 
famine we had herds of cattle and crowds of people come 
over to bur forests wherever wo had tanks. 

62. Q. (Sir Thomas Jligham .) — I understand that in 
the case of all these protective works that were made 
during tlio famine no charge has been made fur the 
bcnefiis that have been received ; no water-rate has been 
put on because of them?— No, 

53. Q. That will remain until the next settlement, I 
suppose P — That depends on His Highness. TVe have had 
one settlement since the ffamine, and wo have taken the 
benefit of our works up to that settlement. 

6-1. Q. You gave us some figures just now showing the 
increase of revenue as compared with the years before the 
famine. Is that duo to the additional revenue taken on 
that settlement P — Not entirely. . It is partly due to that, 
but I cannot say precisely. What I claim as very largely 
due to it is the regularity with which the revenue has since 
been paid. 

65. Q. Tbatistosay, you have given fewer remissions? 

We have given no reraissions since then. In 1899 wo 
suspended revenue, but did not remit, and have since collected 
such suspensions. 

66. Q. The increase of revenue has not_, been due to a 
watei'-rato P — No. 

67. Q. There has been a partial enhancement of the 
assessment made at the settlement of 1898 ?— Yes. 

68. Q. And you think that these works, taking them 
altogether, will bo directly remunerative in the increase of 
revenue derived from them P — Undoubtedly. 

69. Q. You think the money spent a good financial 
inveatmontP— Undoubtedly. 

60. Q, Apart from the saving of expenditure on famine 
relief?— Yes ; 1 think that at next settlement the revenue 
will bo increased through the medium of these works 
considerably to vrhat it would have been had these works 
not 'hocn constructed. 

61. Q. (The PresWe/if.)— It would pay, would it not, to 
have these works done by coutraol ? — That was the case in 
the time of Doulat Itao Scindia, when the revenues of the 
districts were farmed out to coutra-jtors who keep these 
works in repair, and it was found that it paid the con- 
tractors. You have hoard of the milliouairo , Seths of 
Muttra; they wore contractors of revenue under Gwalior, 
and walked away with crores of rupees P 

62. Q. This statement shows the population, gross area 
cultivated, and what you can protect by irrigatioli P — Yes, 
in a year of drought. 

63. Q,. Has this area been very considerably affected by 
tho works constructed P— These figures have only been 
systematically collected of late years. 

61. Q. Do you think you could protect a much larger 
area now than you eould in 1896 ? — Yes. lam quite sure 
that a larger urea is now protected thau in 1896. 

65. Q. The expenditure on protective works amounted 
to about Its. 2,00,000 P — About that; Its. 2,80,000 is the 
amount. 

66. Q. These wore the works constructed during the 
famine time P— Yes. 

67. Q. And in respect to that expenditure do you supjjose 
the area has boeu very gre.atly increased that lias been 
prolect'jd? — Not in proportion. It was doao hy famine 
labour and was expensive ; tiie same amount spent in an 
ordinary year will proh.ihly give you double this number 
of works. Dut so far ns those works went, there was 
protection. 

GS. Q. You have not told ns anything about field embank- 
raents in bhek soil. Do you do much of this here?— On 
fields in a sloping country they r.aiso these Luiidf, which 
you call cuibuukuicnts, aud check the Haw water. 

09. Q. What part do they do that in?— In black soils ; 
where there is no irrigation from wclb, you find these 
cmbaukiiicnts. 

TO. Q. Were any embankments of that sart mad'C as 
relief works? — Ves, where there -swu a favourable slope. 

71. Q. Da people tsake them by themselves? — Yes, 
they have lakca advatt"cs for that too. 

T2. Q. Ir. regard to wells did they ruu dry in the 
[amine — Y Os, very Urgi ly. 


73. Q. Was there much cohesion of the wells? — Yes, 
very great. 

74. Q. Did yon find in any casa that they were able to 
replenish the supply by boring down through the rock 
underground ? — Wo have tried getting through the rock, 
but there are few cases in which we have been successful so 

far. 

75. Q. Do yon know any cases in which there has been 
a spring up from beneath the rock? — I cannot cite a 
case. Mr. Taylor might be able to do so, but I don't 
remember a case. 

76. Q. (Mr. 2fuir-MacTcenzie.)--As reg.irds this irri- 
gated area from all sonreos given in joar statement, 
does that mean from wells ?— Wells and tanks. 

77. Q. We ate not able to differentiate wliat come from 
tanks? — Y'on can for this last year, 1901-02. I am 
beginning to d'lffercntiato it now, and yon will find that 
this return gives the iirigatiou figures within the year. 1 
have great trouble in getting this correct, but in another 
two or three years I hope to get it really accurate. 

78. Q,. Oue thing tkat wo observed in. the United 
Provinces, ibr instance, was that in the famine year 
1896-97 the area under tank irrigation decrea.>cd enor- 
mously, because the tanks did not hold water, and the area 
under well irrigation increased enormously P — Their tanks 
are so different to ours.. The tank in the United Provinces 
is all irrigation from lifts, 

79. Q. The greater part of this irrigation of yours is in 
the bed of the tank ? — Yes. 

£0. Q. Bobiad the ?— Yes. The average for tanks 

all through was 21'65 highas below the hwid and 31 
above — a ratio of 3 to 2. 

81. Q. Was that 31 bighas gcacrally uncultivated be- 
fore P — Y^cs, hefora that they wore sown for a kharif crop 
but not a rabi crop. 

82i Q. There is another point in these figures whioh 
I don't understand. For tlio Malwa Bninoli 1 observe in 
the normal year you have very nearly double as much as 
in the year of drought. What is the dilTorcnco duo to? — 
It is probably from wells. 

83. Q. The nullahs failed?— I'es. 

84. Q. On the other baud, in Gwalior, I see the area rose. 
There is a great deal more well cultivation in ,\lalwa 
than in Gwalior,? —The reason of slukagc in Malwa was 
that in the dry*yoar of 1899-00 there was a failure of 
wells. Seventy-five per cent, of the wells ran dry in Malwa. 
The water-level only reached its proper level this year. 

85. Q. Malwa was affected by the 1899-1900 famine P— 
Yes. 

86. Q. Gwalior was not P — It was affected, but not so 
Eovoiely ns Malwa. Y'ou were asking mo about the 
boring of wells just now. Mr. Judd has given mo a note 
in which ho says “ deepening wells where trap rock is found 
was a failure, nnless great dejith be mken. 'I'iio nverago of 
wells is 40 to 60 feet. One well, 60 feet, was deepened to 
110, and then a fault m the rock was reached, and tho water 
rose 25 feet in tho well.” That was one buocessful case, 
and 1 know ouo at Sohorc m trap rock which was also 
successful. 

87. Q. Uavefai-ari advances besn given in tho Gw.ilior 
State under your supervision aud ordcra ?— Y’es. 

83. Q. lYhat is tho exact method wliiGi you pursue in 
the giving of them ? Docs a man come in to yon for tlic 
money, or do you send it to him? — The men came tome 
with their applications, and 1 made inquiries through my 
kanungos in thu village, if I thought it was necessary, and 
then gave him the moucy. 

89. Q. Is the fact of his leaving to come in a long di-.- 
fance a great deterrent ? — No. 

90. Q. It is urged in Biitish territory that it is a great 
detcrreiilr — I believe not. I was iu H-irJoi nearly a aeir 
and a half, and the year after my airiv.al 1 gave 1{«. 5U,t”X) 
in that district nlono as ^a/caci, and they ail c.ani.* tr me 
and got it. 1 could not give as much a? 1 had anplice.titas 
for. 

-91. Q. Did they come to yon in r.rmp ?— To the 
Cntcbcry principally. 

93. Q. That i- to ray, at hc-a-i-quatiers?— yer. .41 t r 
licit, my encccf-jr instital-.-i iuqnifiioriil re!---, and tic- 
people would not come 111 Ic.r fa Kiri, and U.-r.-iamrut ia- 
qaitrd -why the fa/.-.irf adv.ancC'- ha-1 dt'cicurtl when 1 Lit, 

93. Q. Of caarre it might le tsrg-c! that the reisoa w;.-,- 
y,* tocih the adianecs acai that they -rin- aile to 
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raianvrroprmto Uicm lo pnrjtosps other limn llmt for -which 
they wpio t;ivon. Do you hclicvn inuoli miBuppropriotion 
(lid tnho p'noo P —No doubt, it did to n corinin extent. 

114. Q. To ft Inrjjo oxlont, do you think? —No. 

h5. Q. Do you think Hint, if without loo olom m» inquiry 
yon gave ft man iiionuy for ft well, you might lie conlidont 
thill ft groalor port ol tlmt mouoy would ho npent on the 
well P — 'i imt is dillioult to nuswer precisely, hut I wai con- 
lid-ut thill overy ndvnnoo 1 gave would bo recovered. 

1)15. Q. You dcprccftto loo much itispcctiim? — Too in- 
quisitorial inspcotion, because it mean? that the men yon 
send to innko these inquiries will take their pcrocntagc.s. 

0". Q. What period is allowed for repayment of tahari 
ill Gwalior ?— Various terms. I think it is now tlircc or 
f(«ur years. In the famine lime wo gnve »ix years. 
His lllghiicss has been very liberal this year in giving 
advances to xubahs and ear-eubahs, and they htive to goon 
their tours and see on the spot who wants the inonoy and 
give it to them tliomselvcs. 

tl8. Q. Tlio ponple avo quite conlcul to pay hack in four 
years. Ttioy dunk find Itio period loo ahortP— No, they 
lake it very readily. 

09. Q. What sort of security do you take P — I think wo 
toko nothing except their land. 

p 

lot). Q- Then it is always to xaiiiindavs tliat you iidviiiico 
— 1 hare always ndvanccU to Miniudnrs. 

(//u Jlinhncas the il/ttAarryn.)— There used lo be 
ft lot of trouble about this tormcriy, so now 1 bave ordered 
tlio OolIeoioi-8 to judge from the olmmcter of th« person 
and his property, ana if tlioy are satisfied that lio is ft 
ptoper person, to give him the nmney on the spot. 

101. Q. (Mr, JlaJnraliiaMti(faliar.)~Do yon give niiy 
remissions when wolisfailP — Wiicvo we liave built tuem we 
don’t charge at all. 

102. Q, Dut whore you have ndvancod laiavi P—Tiiey 
don't got roniissious i they must take the rcqionsibility. 

103. Q. (Mr. jlfwiV-jlfari'caric.)— You were in charge 
of the famine relief works in 18'JG-0'/ P les. 

10-1. Q, Did you inaiiago to employ a greater part of 
your labour on irrigation works ? — No. 

105, Q. How large a proportion ?- You have it nil in 
this fauiino report. I'lio average of labourers per day on 
these works wore 1,207. 

100. Q. Did you manage to get irrigation works for 
one-fonrtii the number, or onoAbird tlic nuuiber? — 1 could 
not tell you without studying tlie figures again ; the figures 
are to bo found in this report. 

107. Q. Have yon got a programmr of future works ? — 
Yes. 

108. Q. AVliat proportion is iirigalion? — They arc all 
irrigation. Tho programme for famine rol of is ontircly 
iiTigation works. 

109. Q. Does that mean in your real famine you hope t> 
employ everyone in irrigatieu works? — We will employ 
them on that as far as we can in prefernnee to any' other 
work. 

110. Q. Do you believe you could find omnloyment for 
them ? — 1 don't doubt it, if 1 can get tho money. 

111. Q. Yon could find irrigation works to employ them? 
— Ves. 1 believe there is scope for employing the people, 
mid near the'ir villages too. in 1877-70 I gave the opiumn 
that in Oodh the pdoylo should be employed near ilioir 
villages on tanks. 

112. Q.. I'or irrigation as apart from drinking w ilci- 
supply'? — No; tho two togotiier. As a tank is uscfnl, 
whrther for irrigation or for water-supply, or as affording 
evapoi-ating surface, the more you can get the better for the 
country. 

113. Q. You say you would employ the greater number 
of them on tanks ot some sort p — I think the gre.ater part 
would be for what wo call irrigation bote. 

114. Q. 'Either for irrigation behind the bund or below 
tho bund ? — Yes, and for embankments. 

115. Q. I wanted to ask you one or two questions about 
Oudh. You served there a great deal ? — Yes. 

116. Q. You made some very special inquiries, did not 
yon, after the famine of 1878 f — Yes, as to tho intes of 
mortality. 

117. Q.. Your inquiries were in KohilkhandP — Yes, 

118. Q. You found there hud been very oonsidcrahlo 
mortality there P— Yes. The question was' whether the 


mortnlity wns correctly rcpbrlpd or not. The Pnininc Com- 
iniss'ou took tlio United ProvincM Government to l.'i.sk for 
the mdttfilily and iisninicd that the recorded figures were 25 
Tier cent. l olaw the aotiial figares. Govern ment did me the 
Imnour of asking my views upon ibis, and I said that was a 
wrong ns.saiiiption to imkc before you weic cerfniii that the 
roimrting wok eoricet, and tlmt iho only way of arriving 
ftt it was lo divide (he worst villages into circles and make 
a hnuse to-houBO imjuiiy in these villages. Government 
tlicroiipon said "you arc to do it, " nnd I liad t'l dc it for 
RoUilkbaud. I found yiisl the opposite, nnd Hint it was 
reported 25 per nsnl. over what the nctnal figures siiould 
hare been, 'and tlmt cvcrytliing was put down to famine,, 
hocausc tljorc wns a great outcry about tbo reporting, ami 
the chaiilrirfors reported every do illi they could ns due to 
famine. 

119. Q. Allowing for all the exaggeration, the mortality 
was BovereP— Unquestionably ; but tlicrc wore no grounds 
for e.vnggernting. 

_ 120. Q. The onlr point or question is whnllicr ylu con- 
Bidcr that Rohilklmnd might again bo exjiossd under 
co-tain circumstances to famine? — Undo'shtedly. I hap- 
pened this morning to find my diary of 1878, and there I 
found that a c.-inal from Hio Ganges wns formerly pro- 
pofcd going tlirongh tho Bijnor district. In fact, the 
people pointed out where the pegs laid been laid down for 
it. Evcry'Wliere, where Hio iiiaco was through leliich Hie 
canal wns to pass, they c.agcrly inquired and they lioggotl 
that I olionld tisa my infiueiico lowiirds bringing the canal 
into tlicir district. 

121. Q. (Sir 2'//o)«a« am.)— Their ideas were in- 

11 icnced a good deni, were they not, bv wlmt llioy Imi gone 
through P — Ye.s ; they pointed ont too prosperity of tlio 
villages on the other side of tho river, and a.sko3 when wo 
were going to benefit them in tho same way by bringing 
a canal into their district. 

122. Q, Did tho owners sny the same thing P— These 
were tho small zamindnrs and cultivators. I don't suppose 
the faliiqdnrs would have s.sid the s.ame thing. 

123. Q. (il/i'. jlfutr-Machcnzic.) — You wore also on tho 
Provincial Committco which inquired into the famine? — 

I was Secretary to the Local Famine Commisfion, 

124. Q. Did that Commission advocate nnj’ irrigation 
works ill OadliP— I don't Tcmombor its doing, so. 1" 
personally advocated the digging of tnnla n.s tbo best form 
of famine labour in tho noighbourhood oli villages in Oudh. 

125. Q. Did you advocate tbo Sardah Canal ? — I cannot 
say. As Secretary I hod to coinpilo all tho replies received 
from all oflicers in alldi.striots. If there is anything, you - 
will find it in tlicso printed replies. 

12G. Q. Have you any strong opinion about the Sardah 
C.mal P — Very strung. 1 was in L'loknow when the Sardah 
Canal was started, and Colonel Porbos nnd his office assem- 
bled there in the year 187 J, and I had many talks on tlio 
subject with him nnd with his assistiints, Mr. Hancock 
and Colonel Clibborn. 

187. Q, Wliat is your view about it?— My view always 
wns tbot the Sardab Canal sliould have been constructed on 
a less ambitious scale Hian was first proposed ; that is to ' 
say, it should. have been constructed not ns a navigating 
cams!, but as an irrigating canal only. It slnuid have 
been carried out in the way proposed subsequently by 
Captain Clibborn in nn amended scheme, -wbich was to take 
Hie canal into parts where it was required and not into 
those parts nlveady fully furnislicd with wells. I think' 
that plan is tho only one on which the Sardah Canal could 
have been sucoessfully constructed, and that it could have 
saved the oonntrj- from famine in 1877 and also in 1896. 

128, Q. (Tdc PresirfenA)— 'Was there mnnb misery in 
Oudh in 1877? — Yes. 

129. Q. Did you find at that lime that the talnqdars 

wore actively opposed to tho canal P —I found that tho ’ 
taluqdars were the only people who liad a voice in the' 
matter. They wore led by a talnqd.ar through whose 
estates the canal would have run ; and although I cannot 
gaaranteo the correotneaa of it, the general rnmour then , - 
was that tho aamindars in those villages were . sub-pro- 
priotors, aiid would bacomo too wealthy and powerful by 
the opening of the canal for his views. - 

330. Q. Used apprehensions never to be expressed as to ' 
the water-logging of the country P— I don't icmeinber any 
apprehension as to water-logging. Apprehensions wore ex- 
pressed, to tbo best of my recolleotion, th.nt tho Gogra 
■would cover the land with silti and that the fertility of. the 
soil would be destroyed by ft coating of sand. . , 
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131. Q. Tlio cpring level in Ondli is geiiovivlly liigli s is 
it not P— No. It vniics very inncli in some distvials. 

132. Q. "Would you not porsoimlly bo nfraid of yvntor- 
logging if tlic canal vas built P— Not if it were proi crly 
aligned and yon bad dniinngo wlien ncccsfari". When I 
was in Lueknow I bad ebarge of an estate whieh was under 
the Couii of Wards. I commenced digging wells there 
and I found they went down to SO feet deep, and that tbo 
Satdab Canal was going exaotly along tbo lino whore I 
bad construuled two wells. I stopped tbo vest, and never 
constructed them. Then when 1 went to llardoi I again 
found tbo Sardab Canal went along the tract where they 
wanted most water. 

133. Q.. (ilfc. Jioherts.) —How long is it since you bavo 
left Oudli ? —12 yearn. 

134. Q. Have yon seen Mr. King's report on tbo Sardali 
Canal drawn np during Sir .Antony JlaoDonnoira time P — 
Ko, 1 have not seen that. 

135. Q. Yon baam not scon llio proposal by Sir .Tamc.s 
LaTonebe about a modified canal for llardoi alone ? —No. 

13C. Q. There is a proposal tlierc tliat a canal, merely ns 
a protective work, should be considered with a view to supply- 
ing water to tbo tanks in yc.ars of deficient rainfall, llo 
you think that would be a good tbiogp-rrom what river 
will this canal come ? 

. 187. Q. From Sardab ?— It would not only benefit llardoi, 

but would apparently benefit parti of Shihjehanpiir avlicro 
mortality w.is very heavy in 1S77. 

188. Q. Then about tbo opinion of the people wbicb is 
a factor in the case; we have examined a good in my 
taluqdai's at Lucknow on this subject. They iiad nil como 
prepared for this question about tbo Sardab C.iiml, and they 
gave agre.at many rc.asons against if. One reason was that 
It would raise t ho water-level ? —The water-level wants 
raising in Uudh in many yc.ars. 

139. Q. The report of the Engineer, .Mr. King, is tliat 
tbo water-level is high enough and should not bo raised ? — I 
happened to find a tour report of mine of 1S82-S3, and 
there 1 find tho water-level had fallen to an c.straordinary 
extent in many pdaces, and llio people wore working liard 
at tho wells, often without bullocks, could not got eiiongb 

, water. Fortunately there was ample late winter rain and 
the crops were saved ; otherwise there would bavo been a 
failure of the rabi, and wo should bavo bud severe distress, 

140. Q. (Mr. Mutt-Mitckcn:ic.)—iy}i tbo rabi fail in 
1877-78 P — No, I think it was only tho XViori/' that failed. 

141. Q. (ilfr. 2lober(s.)—Yov gave us one reason why the 
taluqdavs should be opposed to it, and that w.as because of 
tbo Eub.proprietqrs. But there is a very large area not 
under 8nb-propriotoi-.o, and from those tenants they would 
get an cahanced rontP — Precisely; but you know that 
Iromtbotimeof Man Singh and the Teiuanop- Acts a feeling 
of enmity has existed between the sub-proprietors and the 
taluqdars. 

142. Q. And your idea is that they are not willing flint 
■ the sub -proprietors slionld benefit, though tliey benefit 

tlioraselvcs ?— I believe they are influonoad by the feeling 
that tbo sub-proprietor’s position would bo so greatly 
increased .as to make him a more powerful enemy than lie 
is now. 

143. Q. Mr. Butler also laid great stress on the fact that 
' wells are increasing rapidly— so rapidly that tbo ground 

for reporting that the canal should bring w.ator is less 
than it was before, and be gave us figures which showed 
that in Eai Barcillj', Bara Bank!, and Pcrtabg.irb. the 
number of wells bad enormously increased. 


141. Q. You said yon gave Bs. 60,000 as takavi in 
llardoi in one year. AVbicli kind of iakavi was it P— 
For, biillooka and for wells, because the wells are of no 
use without bullocks. 

Id-l. Q. Have you any idea what a well casts P — 
Ks. 300 to Its. 400 according to the depth of water and accord- 
ing to tbo number of bullooks used. 

IIG. Q. To whom did you give tlio advances for wells, 
as a rule P— To ibe z.araindnrs. Tlioro is no dilBoulty about 
Bceurity withtbem. 

117. Q- Yos, because yon have liis land. Rut bow did 
you mmingo about advances to tenants P — I only gave an 
adr.ance to a tenant on tlio security of the z imindar. 

148. Q. If a garaiiular refused, a Iciiaiit could not got 
an advance ? — No. 

119. <2- In your opinion tboro is no practicable way of 
iahavi larccly to tenants unlos.'? tlio zamindars join P 
—1 liiive no doubt of {bat. Tbo fertility of soil is iiioxbaus- 
tibic lE trcalci in a pvopev way. The fertility of soil is 
similar to coal in a coal mine. Toe owner of a coal mino 
allows persons to come in and dig for coal. If they take it 

witli II Bliovid, they pay a royally per ton ; and if the}' put m 
costly maebinery, they pav the same royalty per ton, but ns 
the output is greater they have to pay a larger sum ns 
royalty. It is the same in the caso of the zaraindnr and his 
tenants. Tbo zamimlar stands in tbo position of the oavner 
of a coal mine, and if lais tenaials by m-aking improvoiiicnts 
get an incre.ascd crop, the ztimimiar has a right to share jn 
the inorca'‘cd onlturn, and tlio tenant sboiild not be alloaved 
to appropriate tbo avbole of that increased fortuity to 
liimsclf. 

160. Q. From that point of view you see no injustice 
where a tenant baa dug a avoll that be ahonid pay wet rates 
for land irrigated from tliat avcll P — Certainly not. I may 
s.ay it is tbo opinion in tins State, and it is acted upon, that 
any tan.ant no\^ can sink a well, nUliongb his zantindar js 
opposed to it, bnt that bo shall pay an moieascd imo 
according to tho irrigated rates in tlio noigbbourhood, if ho 
does it without coming to some private and previous agree- 
ment with tho zamintlnr. 

151. Q. One objection to our present system of giving 
iakavi ii that a great deal is exacted by underlings. Do 
you think that amounts to any very largo percentage of 
the sum advanced? — It used to, but I don t know 
wliat it docs now. Soon after going to Lnoknow I got o 
tabsildnr in the treasury run in .and conviotod for taking 
6 per cent, as commifsion on iakavi advances. 

163. Q. Is there any praclioablo way of preventing that P 
— The only way is by seeing it given yourself. 

153. Q. But tbo people tbomselvcs are in such a way 
that tlioy will pay ?— Yes, unless tbo people show more 
indopen<lont spirit nnd cotnjilaiii, ftnd unless you listen to 
their complaints, you cannot prevent this. 

154. Q. But they won’t complain of small exactions P— 
No. 

165. Q. The rate of interest for iakavi is 6} percent. 
Do you think that rata is too high ?— Well, the argument 
generally is that Government can borrow money at 31 per 
cent., but you mu it leave some margin for tenants dying 
and bolting, and losses of that kind. I think GJ is as low 
ts it reasonably c,an be put. 

166. Q. The rate of interest, then, is not a deterrent at 
all P— No. It is not excessive. 

167. Q. {jlD-. Jlajaratna il/itffaltai’.j-yWoiild you 
recommend its reduction to 5 per cent, as in other jn-ov- 
inccs ?— In Oudh I should leave it .ns it is ; I don’t think 
that tlio present rate is deterrent. 


Mb. K. B. Jadhata, Subah of Baroda. 
(Gwalior, 11th December 1902.) 


1. Q. (The President.)— 'Yth.a.t is llie position you 
occupy in the Baroda State ? — I am a Snba'n. 

2. Q. In your paper on Baroda yon say in paragrapli 4 
" the water under the black cotton soil in Ainreli is 
saltish, and the land, if irrigated constantly, would Tofuse 
to grow any crops. Notwithstanding this, wheat and 
hamod rice are grown under well irrigation.” Is there 
much rice grown under wells P -Yes ; when water is ivithin 
SO feet, it pays. 

3. Q. I suppose , it is a very good description of 
rice ?— Yes. 

4. Q. Then you go on to say in tho same paragraph, 
“sugarcane used to be grown, but Goveinmont bad to 
check it by a special impost of Es. 12 per higha (Es. 2,074 


per acre), as it requires irrigation throughout the yean 
and the salt water spoils the land. ” Are these wells salt 
in their nature? — Yes, tlio wells are usually not more than 
30 feet deep in the black soil tracts. 

6. Q. Then you speak of Nnvsayi black soil ; do you 
want nincb irrigation there? — Yes, on account of the rabi 
crops. 

6. Q. Has there been any attempt in the Baroda Stale 
to make irrigation canals P — Yes. 

7. Q. From where P-i-From the Orssng river. Our 
oiigina! idea was to bund up the Heran river and make a big 
lake of 18 square miles, costing 18 lakhs, in Chota Oodey- 
porc. And if more .water was found necessary, I thought of 
having a canal from the Nerbudda and join it to the Heran, 
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and carry this canal to join tho Orsang Canal somewhere near 
Blmdai-pnr. If rve can succeed to secure the site on the 
Nerbudda, it would of course be unnecessary to make tho big 
lake in tlio Heran. Lsvels have been taken for soma 
distance, and I have walked a certain distHnoa towards 
the Nerbudda ; fiMm the Irigonoinotrical map I cun show 
that it is possible to connect the Nerbudda with this scheme. 
A weir has already boon built on the Orsang at Jojawa 
near Bhadavpur Railway Station. (This was all said looking 
over maps and plans.) 

8. Q. Would you take your canal past DabhoiP — 
Yes. That is on tho edge of the black soil tract 5 wo want 
to grow bettor cotton, or other crops if it is not possible to 
grow better cotton. 

9. Q. With irrigation P — Yes. 

10. Q. Are you going to face this question of irrigating 
black soilp — Yes, Baroda black soil. 

11. Q. (Mr. Rajaralna Mudaliar.) — Is there well 
irrigation there P — Wuere wells can be made at a depth 
not exceeding 60 and (jO feet. 

12. Q. (I'/ie Bresidciit.'\ — You say in paragraph 18: 
“ there are practically no private indgalion works other than 
wells, unless a few stuall tanks may bo called so f" — Yes, 
they have been neglected, but now we are making a 
systematic survey of tanks. 

13. Q, Is tho Stats going to pay for tho repair of the 
tanks P — Yes, all works are done by the State. 

14. Q,. And tho maintenance afterwards P —If they are 
small, tlie Bevenuo Department will look after them ; if 
big, then the Public Works Department. 

16. Q. How many tanks will come before yon in that 
way P — 1 think there will be several hundreds. 

16. Q. Is there any feeling against irrigating black 
soil P — No. 

17. Q, There is a feeling in the rest of India ?— Onr black 
soil and that of Broach is really hesar j before 1860 much 
cotton was not grown j wo class this as besar, which 
means black soil mixed with fine sand in some quantity ; 
if it was ically black soil only, it would crack ; and if people 
fouud it unamted for irrigation, they would not lift water 
60 feet and grow onions and sugarcane on it. 

18. Q. In some black soil they could not make wells at 
all?— No; the cost would be too great. 

19. Q. (Mr. Midr-Macl-e/isie.)— The area actually 
irrigated in the Baroda district is, I see, exceedingly minute ; 
10 lakhs of aoies were under crops, and the area actually 
irrigated w.is 28,000 P— The cause is that where wells go 
beyond GO feet people do not care to work them. 
The Baroda district has to be divided iuto three parts : 
(1) north-eastern strip, Culled ohorasi, ooiisistiug of Savali 
and Vagbodia, part ot Baroda and Dabhoi, whore rice is 
grown m black soil ; (2) north-westera strip of Gorat soil, 
where there are a large number of wells, and where bagait 
or garden crops can be suwu ; and (3) the southern strip of 
black soil where cotton is grown. 

20. Q. (The Presirfenf.)— Until you get a correct 
survey of the couutiy, can jou give any opiuiou as to the 
Orsaug project P— We are sure tlio project will be success- 
ful at very moderate expense. 

21. Q. (Sir Thomas Migham.) — You have no large 
irrigation works m black soil P — No. 

22 . Q. What is ordinarily cultivated in black soil ? —The 
staple is cotton to the extent of 45 per cent. 

23. Q,. It you make your big canal, do you suppose water 
will bo taken for cotton ? — JNo, it is not necessary that 
cotton should be watered ; it can giow with less than 
4 inches of rain. In the Cuoraud taluka, which adjoins 
Amod, in 1899 there were only 2'96 - inches of rain, aud 
yet the cotton crop was good where tho people did not 
destroy their crops. 

24. Q. (jlTr. Miiir-Mackensie .) — What do yon mean 
by people destroying their crops P— People uvere afraid 
Govoinment would take a full assessment, and so they 
allowed their cattle to roam about over tlie crops, as they 
did in the neighbouring British distnel of Broach. 

^26. Q. (Sir Thomas Jfiy/iam.) — Supposing you bring a 
canal into this distriot, will the people give up cotton and 
take to rice ? — It is not necessary j they can grow sugar- 
cane, onions, garlic, and other gardoa crops. 

26. Q. But tho area will be vsiy limited ?— No ; as it 
is, cotton is not grown over 45 per cent, of the area. 

27. Q. Wuat isgrawu on tiie roue,?— /lur. 


28, Q. Do you mean that if you brought in a canal, 
juar would bo replaced by high class crops P — Yes, 

29. Q. Aud cotton would remain as it is ? — Yes. 

80. Q. You do not think they would go in for rice P— I 
do not think so. 

31. Q. Although it is a good crop and costs less, they 
won't go in for it. Would rice be more profitable than ■ 
cotton P —I don’t think so, because rice is not apaying crop ; 
it is not exported on a large scale j cotton is the crop of 
export, and oommauds a better price than lice. 

32. Q. If you irrigate that soil aud grow high class crops, 
will there bo any dithoulty about manure P— .There will bo 
dilliculty about manure, but I think the State will introduce 
artificial manure. 

33. Q. They will have to pay for, it?— They pay now in 
Pooua something like Bs, 200 per higha for castor cake. 

34. Q. What is the m.inure that will be introduced ?-r 
Thera is an Agricultural Departmoat ; we shall find out 
from it which is the best manure, 

S6. 0,. Beferring to Appendix 7, column 3, in this state- 
ment regardin ' Baroda, are these actuals P— No, they are 
estimated areas. 

36. Q, What is the basis of the estimate P — The quantity 
of water available in each tank. 

37. Q. Do yon allow so much per million cubic feet P — 
No; for rice there are three or four full waterings of six 
inches each. 

38. Q. Are these all supposed to be rice areas P — Not 
all ; certain ore. 

39. Q. How do yon estimate the supply in your pro- 
ject P — b’rom the catchment area. - 

40. Q.. Yoq have not the area of wh'at you get iu the 
hot weather P— No. 

41. ©. Do these ever run dry ?— These tanks arc not,, 
supposed to have water in the summer. 

42. Q. Your sugarcane wants water all the year round? 
^Nono of these taiiks'grow sug.arcano. 

43. Q. I thought you said the Orsang would grow sugar- , 
cane ? — Wo are going to have a big tank on tho Heran, or 
else store water in our own territory. 

dt. Q. That would be so much added to this 10 hikhs 
that you have in column 4 P — Yes. 

45. Q. That has not been estimated ? — One tank on the 
Orsaug has boon iueludcd in this 10 lakhs. 

46. Q. Do you want to make storage works outside , 
Baroda territory? — All the works. I have proposed are 
outside Baroda territory, via., tho Sabarmati reservoir, fhe 
Nerbudda Canal, the Marbi Canal, and the Herau reservoir. 

47. 0,. if the British Government wanted to make .a' 
tank, the site for wliioh was in Baroda territory, would the 
State make any objection ? — I don't think I am authorized 
to speak on that point. 

48. Q. (The President.) — Have you cxpeiimcntcd with 
diUerent kinds of cotton P — Yes. 

49. Q. Have you ever tried Bgyptiau cotton P — Yes. 

60. Q. Does it succeed.? — For two years only, and then 
it fails. 

61. Q. Did yon give it water P— Only a small quantity. 

62. Q. Iu Egypt they water it every two or three 
years P — I wish to iutroduce into the State a' system of side , 
irrigation ; by that system less water is given to the field, 
and at the same time fairly good crops are growu. 

63. Q, You knew tho Egyptian cotton gives a voiy 
large produce ? —Yes, it is Sj- times that of tho Indian . 
cotton. 

64. Q. How do you account for that P — It is llio 
poverty of the soil ; there is no manure applied to the soil 
in India, while Egi^it gets manure from tho floods, and 
there is the lightness of the soil. 

66. Q. (Mr. Mv,ir-MaekenziB.)—'QxL\e you served in 
any other district P — Yes. 

56. Q. Where does the Orsang project go P-rlt first 
passes through the gorat aud then close to the black soil. 

67. Q. Does it go past Dabhoi into black soil ? — Yes, it 
passes by Dabboi ou to Shiner into black and gorat soil. 

68. Q. It govs jiast ' the river Nerbudda ? — It goes .. 
towards the Neibuddii.' 

59. Q. Then it will only pass through a small slice of 
black soil? — Yes. 
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CO. Q. Wlitit do you propose to do to protect poddy P — 
^Yo ore going to inal;c tonics ond repair old ones. 

61. Q. Is the country like KnirnP— No, it is like the 
Punch Molmls. 

62. Q. Are the people principally BliilsP — No, n helter 
class. 

63. Q. "Will they irrigate ?— Yes. 

64. Q. (Afr. Hojarnfna A/uefo/inr.)— Is the soil in the 
north different from the block soil in the south p— Yes ; in 
the north there is hiuhtr in the soil, hut not in the sonth. 

65. Q. (Air. A/kiV- A facienr/c.) — How did tho famine 
olTcol tho different piartsp — Tho paddy district wns affocled 
more than tho cotton district. 

66. Q. What wns tho rc.oson of that P— Tho cotton 
cultivators arc of a hotter class ; we had hardly any hunbis 
and pafidars on our works. 

67. Q. (The President .) — Did thoy die P— No, they 
could manage to got on, hut thoy lost their ornnmenta and 
hnllocks, etc. 

6S. Q. (Afr. A/t(fi'.AfacIf)iric.)— It was not that there 
was a smallor failure of crops ?— No. 

69. Q. Did the census show a matoriol reduolion in tho 
growth of tho population ?— About 19 per cent. 

70. Q. What is your system of advancing money for 
wells P — Tho present system is to give money up to Ba. G09 
free of interest; for that no security is required. Under 
this system Rs. 7,11,284 have been ndvancod within tho hast 
three years. 

71. Q. Is there any difficulty about recovery P — In tho 
past there has been no difficulty; wo have very few bad 
debts. 

72. Q. I suppose yon remitted n certain amount in the 
famine ?— I will look into that now ; I don’t think wo 
siiail have to remit, because wells have been propeily con- 
.slriicled under special officers. 

73. Q. What is the system P — special officer is appointed 
fur one or two talukas; he goes round and inspocta tho sites 
and finds out whether wells are possible ; then be goes to the 
village and neks people wbclhor they want iahavi, and 
e.vptains the rules ; when people come forward lie examines 
their fields and sees whether the site is favourable ; then he 
advances money straight off for making a pit ; when that is 
ling, be goes to it and finds out whether the water is good ; 
if the water is good he advances up to Rs. 600 in instalments ; 
if the woil fails, or it is salt water, the first advance of 
Us. 20 is struck off nnd not recovered. 

74. Q. In that way you have given largo advances P— 
Yes, the details are given in Appendix 8. 

76. Q. Tho State has constructed some wells ? — Yes, and 
a large number are being constructed by cultivators them- 
selves under Government supervision. 

76. Q. What return do you get for State wells? — In 
Amroli 129 wells wore constraotod by the State ; an extra 
iirayat rate is put on ; supposing a well is capable of 
irrigating 6 lighas of land, and there are 20 big/ias, the 
jirayat rate for 6 will be spread over 20 bighas. 

77. - Q. What does it pay originally ? — The rates vary 
from Rs. 2T1 per acre. 

78. Q. When there is a well what additional amount do 
yon put on P— If a well commands 20 noios of land, we 
multiply Rs. 2‘11 by 6, bocanse a well at one time cannot 
irrigate more than 6 acres, and spread that over 20 acres, 

79. Q. How do yon arrive at Rs. 2'11 P— That is the dry 
crop rate. We charge- that rate on the area which tlie well 
is estimated to be capable of irrigating, and spread the sum 
arrived .at over tho total area commanded by the well. 

80. Q. {Mr. Bajaratna Mudaliar.)~yfho,i does a well 
cost in Amreli P — Es. 250. 

81. Q. With regard to what yon say in paragraph 18 
about pumps being put up in wells, since when has this 
been going on P — Since the famine, because bnlJocks began 
to die and so enterprising people who wanted pumps were 
given an advance. 

82. Q. What is the result P — People are pleased with 
them and are oontinningAo use them. 

83. Q. How many are there? — Fifteen. 

84. Q. Are you able to irrigate large areas P— Yes, one 
irrigates 200 acres ; the maohineiy cost Rs. 16,000. 

86. Q. Does the man pay wet assessment P — Not for 30 
years. 


66, Q. When tho Durbar is pulling up engines at its 
own cost does it not levy a n nfer-rnloP— No. 

87. Q. Is tho cost of working less than bnllook rate P— 
Where tiiero are 6 h:os or less bullock power is more econo- 
mical. 

68. Q. Ilowlong do your wells last? -A paMa well 
about 100 years. 

89. Q. And hacbclia wells P— It depends on the locality; 
in Kadi thoy Inst from 6 to 12 yc.irs, nnd some for only a 
conple of years ; they are lined with grass and creepers. 

_ 90. Q. In paragraph 28 you give the average area ir- 
rig.atcd per well ; does that ropresout tho area of one crop 
orbothf— One. 

91. Q. Do most wells irrigate more than ono crop ?— No. 

92. Q,. What is tho object of charging differential rates 
of interest ns stated in paragraph 26 P— That is tho old sys- 
tcni : wo have discorded that; onr present system is c.x- 
plaincd in paragraph 28. 

93. Q. Yon say in'paragraph 29 “a system .similar to tho 
Madras system of advancing tahavi for wells on the security 
of tho well and tho land under it up to Rs. 760, reoovernblo 
by an additional oliargo on the land for a long period, has 
recently been introduced in some parts.” Do the people 
like tjio permanent addition to their rent P — Tho me.asuro 
has just been introduced, nnd only 220 wells have been 
made ; the people appear to like it, bnt they require to got 
ncenstoir.cd to it. In oonrso of time lliey may do so. 

9.i._ Q. Probably that will depend on tho amount of the 
addition ? — I’cs. 

96. Q. In Bnrodn do they like it? — It 1ms not been yet 
tried ; nn officer has been transferred to Ifadi to see if tho 
people will take to it. 

90. Q. Yon say in par.agrapli 36 that field embankments 
nro snitnblo for relief labour. Was this resorted to in tho 
last famine P — Only on a very small scale. 

97. Q. Do you think it will bo possible for the Slate to 
supervise tho construction of these field embankments P— 
No, it is not possible ; if cultivators want to do this work, . 
they can do so by taking iahavi, bnt Government can- 
not undertake it. 

98. Q. From Appendix I it appears that in Navsari the 
area irrigated by wells in tlio famine year fell to 4,636 from 
18,319 in a normal year ; tho decrease appears very high as 
compared willi other dil'triotB ; what is the reason P— Beoan.se , 
they irrigated kbarif crops, which nro not shown ; they did 
not cate to irrigate rahi afterwards ; they went on irri- 
gating ywac, cutting it down nnd selling it,— one stock 
would fcteii n_ pice,— nnd then they irrigated for fresh 
shoots ; that paid better than any other crop. 

99. Q, Tho decrease was not duo to faiinro of wells P— 
No. 

100. Q. There is n footnote to Appendix 8 as follows:— 

“ In Amroli 129 wells hnro boon constrnotod by the State at 
a cost of Rs. 96,727.” Don’t you tliink the average cost, 
which works ont to about Rs. 740, is rather high P — Yes. 

101. Q. What wns the reason of that P — It was done by 
Government and so all labour had to be paid for, while an 
ordinary cultivator gets his people and neighbours to work, 
that is not calculated. 

102. Q. Conld not tho cultivator coastruofc wells more 
coonomieally'f — Yes, I think be could. 

103. Q. {Mr. Mwr-MocJcenzie.) — Was there any part of 
the Slate in which they made kaobeba wells largely in the 
famine? — In'K.adi they did. 

104. Q. Thoy saved their cattle thereby ?— They could 
not save much of their cattle, but they got some wheat 
crop. 

105. Q. {Mr. Bajaratna Mudabiar.)— Yea referred to 
some high class crops in the early part of your examination ; 
■what is the desoviption of crops P — Sugarcane. Under the 
present system of irrigation wliat happens is this : when onl- 
tivators gel water from the canal, whioh costs them rather 
less than the well water, they don’t mind wasting a little 
more water, nnd the result of that is the cultivators use four 
to five or sometimes ten times more w.ater than the land 
really requires. I h.ave found that to irrigate one bigba of 
land of onus, 169 feet by 160 feet, it requires one pair of 
bnllooks for two days, drawing daily about 450 ios, each 
containing five mannds of water ; that is to say, 900 kos of 
water for each watering. Now I have been noticing in 
Southern India that the people use much more water than 
this. They used 900 kos of water in the beginning under 
vyoll cultivation. But after four years of canal waterings 
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the crops began to fail, and the reason was that the soil got 
chilled. Now thisis a very impoitant question. I hiivo 
been thictiniiof introducing irrigation worlrsintho liaroda 
State, and I find that the present system of giving water 
from the canal resnlb in a wanton waste, and what we 
want to do is to show the people a system by which they 
cannot take more water than wo like (o give them. That 
S} stem is not to give them more water than what they take 
under well irrigation. If a well has not more than two I'os, 
then the cultivator mahes something like 400 bits, what 
are called charas ; and if he has a larger quantity of water, 
he makes about 300 or 350 cAaras in one iiy/la of land. 
Now even that system I call a wanton waste, but what I 
do is this : I don’t make charas myself ; I simply make 
a small channel every three or five feet apart, and that 
channel is ten inches deep .and nine to ten inches in width. 
I fill that channel only, and allow the water to go into the 
field by percolation. I tried this system and, side by side, I 
liad ordinary well irrigation, and I found that tinder my 
system I required less I han half the quantity of water. I 
used 40 to 50 per cent, less than I used, with well irrigation, 
and my crop was better than the ordinary crop. 

106. Q. {The President.) — How mucli will it cost you 
per higha to do this P — The manual labour is much less and 
the profits are greater. 

107. Q. Have you disenssed this at nil with Mr. Mollisoa, 
Director-General of Agriculture? — No, I have not the plea- 
sure of knowing him. .4fter giving the water in this 
manner on the snifaco soil, what happens is this. lean 
cultivate one higha of land iu much less time than under 
the well irrigation system, because under the well irrigation 
S3’sleiii the soil gets caked, while in tiie case of my .system 
the soil remains on tlio top perfectly friable, so my pair of 
bullocks can do one bigha of laud in one day. 

103. Q. You mean that yon (ill the furrows ? — Yes, and 
they are at a distance of three feet apart. 

109. Q. (Sir Thomas lIigham.)~Yowr farrows, you say, 
are nine inches deep P — Yes. 

110. Q,. {Mr, Muir-Macl:enzie.)—J)o you make them 
with the plough? — No. (Illustiatcs how it is done.) Thp 
advantages are so many that I require a lo.rs quantity of 
water, and my cost of cultivation is less, and I also get a 
better crop. 

111. Q, {Sir Themis Eiyham.)—llavo you tried this 
with well irrigation ?— Yes. 

112. Q. Are the furrows alw.ays three feet apart? — Ves j 
I first tried six feet and failed } then I tried five feet 
and failed; then I tried four feet, — that was fnir; and 1 
succeeded with three feet. 

113. Q. Yon never allow the water to run off ?— No ; I 
fill these furrows once in four days, until the soil is well 
saturated, then once in seven days. 

114. Q. Allthrongh the crop?— Yes, during the water- 
ing season, 

115. Q. How long does it take for the water to percolate 
out of the furrows ?-If the soil is light, a furrow empties 
half an hour after it has been filled. 

lie. Q. This is not in black .soil?— IVith black soil what 
happens is tlii.s In the heginiiiiig it takes a very lung lime 
to leaoli the other end of the field on account of the numer- 
ous cracks, but when tliat end is filled, it takes about an 
hour or a little mote than that for the water to disappear 
into the soil, and thou it is all right. 


see the con- 
dition of the soil .and repeat it again, seven or ten ' days 

118. Q. {Sir T/toinas Migham.)— It seems to me .vou 

give as much water in this way as in the other wav ?— No 
I won’t. . 

119. Q. Every watering yon give, if spread over the soil, 
wonidbe three inches on the soil ? — It might be. 

120. Q. If yon give it a wateiing every four days that 
would mean a good deal ; would not it ?— IVatcriiig is given 
only when it is wanted, and nut otheiwise. 

121. Q. You find in practice it requires it in four days ? 
— In some crops which require to be grown very riipidlr. 
For iustanco, yimr does not require it more than once in 
fifteen days, and tobacco requires only one watering. 

122. Q. (The President.) — Have you any thoiight of 
laying this before Mr. Moiiison ? — I have not that idea. 

123. Q. (illr. jl/«ir-iiracX-e»rie.)— How are yon going 

to get your cultivators to adopt it ?— That will bon mutter -, 
of paternal aniooracy. . ' ’ , - 

124. Q. {Mr. Eajaralna Mtulaliar .)—Yomt system 
won't do for rice cnllivation ?— No, it is not meant for rice 
oukivation. _ ’this is meant (0 prevent water-fogging; for 
rioe cultivation you require a large quantity of water- 

125. Q. Don’t yon waste a large ni-ca under yonr system ? 
— Not at all. _ In yield I have not sullercd at all. I want 
to ensure Gujerat against famine. Every tliiid year is a 
bad year, but still Government h,as been coliccling revenue ; 
if the i-ain in Sopfomber fails, the crops fail also. I want 
to utilize tbo S.aharmati ; ihcro is a fine site available, hut 
it belongs to a Thakur ; the catcliment area is 1,000 square 
miles, and the rainfall is 40 inches ; I want to catch the 
flood waters only, and so wo shall in no nay deprive 
Ahmndahkd. -If we can consttnol a tank (site indicated on 
map), wo shall benefit not only Kadi, but certain districts 
of Ahmndiihad ; lliti.s, if the cnltiv.ilor is ensured his 
kharif, he will not he so faadlv oft. Even if wo don't got 
rain in Sepleinber, Uieiu will be ample water in the tank 
for one watering, which is enough for rope and hajri ; rape 
is very valuable, and Government culleots its revenue on ii. 
Then, aguiii, I have an _ c.'cperimental measure for 
a submerged dam (site indiiated). The Sarasivati shifts 
its course every now.and again, so this coarso would bo 
useful. Wherever there are such ifivora there shonld be 
submerged dams. The Kadi district is well watered, niid 
oven if tliey got one or two waterings, tliat would nnswer 
all purposes. There are very fnvouralile sites for tank woik. 

Wc linvo coustructed ns an experimental moasnro one tank 
at Kadarpur costing font lakhs. In giving water to this 
region we want to do something that will suit our require- 
ments and those of the caUmitor. Near this lank there 
arc wells with water at 20 feet depth, hut 9 to 10 milts 
nw.ay water is not easily to bo hud ; there you go to 70 and 
80 feet, and then llicro is not snfilcienl water; wo don't 
want to givo witter where there are wells, hnt only to 
those places which arc in great need. Wo want ahrny.s 
to keep maeli more land at our cominaud than the tank 
water ran irrigate, so tliat wc edit go on with side irriga- 
tion {furrow). IVo want the oo-oi>eiation of the llrilish 
Government ill the matters of making irrigation woiks 
outside our torritury and that especially for the Saharnmti 
scheme. 


Mb. G. R. Lrif, Chief Engineer, Baroda Slate. 


Pesume of the vartoas irrigation projects proposed, 
partially carried out and entirely computed in 
Baroda territory to ameliorate scarcity. 

In giving a ginenil de.s;ription of the irrigation projects, 
I am taking th.e list given as Appendix No. 7 on tlic priiiled 
information tlint has already been furnkslied to the Irrig.r- 
tion Commission by the Baroda imtlioritiesimd havcadheial 
to the list and mtmbcrs as tin re given. I h.avo sbomi the 
locality of vaeh projcet on the atl.a.t shet-f s of the tope gr,a- 
phical survey. 1 will now proceed to desrjiho rach project, 
taking them in the erdor of the list in as mnch detail ns 
will, 1 liiink, be cf scrviie to the CoinraiK'iou touching 
wiit rc r!rccr.-ary i n the .salieiil p.aitirular rf each pr.-jeet, 
with iny tqntiion as to thidr financial prcsntcLs and the likely 
demand for the water, end also bnng to the notice of the 
Uomrakdon any dillicultics we may have to contind with or 
sni likely to eiperiviice cm terriltrud grounds in carrying 


out such teltemes owing fo theinlerfireiico nfrip.iri.an rights 
or the intermingling of various jiirisdictioES. 

1 shall .also give a brief (Icscrjpition of such cf His High- 
ness’ r.iilway.s ns Imvo been or aro.prepos-ed tohoct'ti.-.lrm.led 
to auicliorato the coiiditioii of the eouiitry in times i,f .scar- 
city and scanty rainfall, and I will refer and shuw tiitic on 
tlic inme set of n’.aji.r with distinctive marks for such refer- 
eneo. 

H.inoDA DiristO!.-. 

ITarifntra Tank Ua. i.— Tlii.s it a small irrigation l.auk 
formed by liiinuing a lavino in Uio Vaglicdia lalnka wite 
an vinhanUmriit (J,!!.'*) feet long to retain the water fn'ta a 
catchment i f 51 square niiiis. About 30 inlihtn* catic fei . 
arein.poiir.iled when the tank fills and art area cf l,40'.ia'‘frr „ 

commanded nil for rice ciiltivatifiu. The i.-iiik wa* rcniitfset- 
I'd during the h..st famine at a c st of jf!. E2,lUtt, qije , 



blind, the JUadan river in the Vabal taluba and. form a 
reseivoir to the east of Tahal ; the Imd would he upwards 
of 11,000 feet long and from _a catchment area of 12.sqnaro 
miles would impound about 660 million cnhio feet. The 
scheme has so far been gone into only in a very cursory way : 
and from the data available Mr. Whiting espressed it as 
his opinion that the scheme would onlv pay 2%, and was of 
opinion that the reservoir would not fill except in years of 
laree rainfall. 

The Puma Piver Project No. 13. — This is a proposal 
to construct a reservoir on the Puma river near Antapur 
in the Vyara talu^a by bunding the river. The reservoir 
which would contain about 3,500 million cubic feet would 
probable cost from 20 to 2-5 lakhs and would- irrigate 46,000 
acres. There is ample land under command, hut the project 
has yet to be thoroughly examined, and it depends on the 
nature and extent of the dam foand.ations whether it could 
be ever earned out with the remotest chance of financial 
success. 

The Bandarfada Project No. 14.— The Bandarpada 
weir and canal is an old work and is situated in the Songad 
taluka. It is fed by a small stream and irrigates about 200 
highas . ' 

Chikhli Weir No, 14.- A. — This weir is constructed in the 
Yyara taluka across the Miudhola river and irrigates 600 
highas. It is an old revenue work and no details are to 
band as to its cost. 

Kadi Division. 

The Kadarpur Project No. 15. — This is a reservoir 
formed by bunding the Rupen river. The eaith-work was 
carried out during the late famine, and consists of an 
earthen Jund 12,000 feet long and 27 feot high. It will 
impound 767 million cubic feel from a catchment area of 30 
square miles. It will irrigate lands in the Kheraln taluka 
belween the Rnpeii and Pasbmawati rivers where the sub- 
soil water is deep and well irrigation co.'itly ; 3,700 acres are 
under command. The bund and works are neatly completed 
and tlio reservoir is expected to fill in the next rains. The 
total cost will ho Rs. 4,35,000. It is probable that as well 
. irrigation is so costly, the project will prove ti financial 
success. 

The Anawada Bam No. 16. — ^This is a submerged weir 
that has been built across the Saraswati river below Faiaii 
with the object of arraating the under-flow in the sand and 
raising the water after the monsoon by rcmoveable weir 
shutters and passing the water thus arrested through a canal 
to irrigate a portion of the Harij Mahal. At present only 
the masonry dam and 3 miles of the canal have been execut- 
ed. The total estimate of all the works is Rs. 2,60,000. 
The area to ha irrigated is 7,600 acres. The quantity of 
water available depends on the flow in November after the 
raics ; it is expected lOO million cubic feet will be available 
early in the year j the river U, in ordinary years, quite dry 
and no flow takes place after January. 

The Bharusan Beservoir No. 17. — This is a small 
impounding reservoir that has been constructed to utilize 
the flow in tho Northern Drainage Channel from Gotwar iu 
the cold season. It will irrigate from 1,000 to 2,000 acres in 
the north of the Kadi taluka. The head-works are 
finished and the canal remains to be done. The perennial 
flow on an average 12 feet per second is tho chief source of 
supply. The e.^timated cost of the whole is Rs. 61,000. - 

Vadnagar Tank Feeder No. 18. — This is a project for 
tho improvement of an old canal and bund and to utilize 
them for the diversion of a perennial stream from tho hill 
to feed the Vadnagar and Visnagar tanks and utilize the 
surplus water for irrigation by supplementing the water in 
the Dhanisan project. The reseivoir will impound a snpplj’ 
of 36 million cubio feet, and tho project will irrigate, about 
2,600 neves, the estimated cost being Rs 67.000. 

Tho Chhatral Beservoir Project No. 19. — This is a 
■ Bolieine for utilizing the waters of tlio Kadi Northern and 
AVestem Drainage and storing it in an impounding reservoir 
at Olihatral for in-igatiiig laud in the Kadi and Kalol 
talukas. Plans and estimates have been prepared and held 
in readiness to carry out this work for relief purposes, it 
jvas not considered it would prove a financial succcki or prove 
a pioduolivo work, and it has so far remained in abeyance. 

The Sabarmati or Hadol Scheme No. 20. — This is a 
project for bunding -the river Sabarmati near Hadol by a 
composite dam nearly 4 miles long and 60 feet in height 
forming a largo reservoir. The water, if it can bo impound- 
fd, would irrigate laud in tho sonthorn portion of tho Kadi 
Parant of Baroda territory as well as iu tho Sanand taluka 
of British territory. The site of the dam is in the JJahi 
Kantha Agemy and belongs to two Thaknrs. Por half tbo 
, . width of tho river, rook is visible and permission has been 
obtained to ascertain tbo nature of tho piohable foundations 
■Qf the other portion by sinking trial pits and these arc just 


otherwise of these trial pits whether the scheme-, will prove 
pfaolicable ; at this point tho river has not a perennial flow. 
It is impossible at this stage to make any forecast as. to the 
financial results of such a project which may coit anything 
up to two oroves of rupees. It seems certainly to justify the 
experiments wo are carrying out being proceeded witli. 

The JHavam Project No. 20- A . — ^This project is to 
divert the flow of the Mazam river, a ‘tributary’ of thq 
Vatrak, by a weir near Sultanpur near the junction with 
the Vatrak, and utilizing the flow, which may vaiy from 
10 to 40 cubic feet per second; it would irrigate land in 
Baroda territory in Dohgam taluka. There would not he 
likely to he more water than could he used on tho small strip 
of Baroda territory contiguous to it. It is a question, as to 
how the British Government will view this schema ’ interfer- 
ing as it would with the flow in the Vatrak river. I am 
not aware that this water is used, or that there are any works 
constructed on this river. The project is under, develop- 
ment. 

Auebdi Division, 

The Bhamel Project No. 21 . — This is a project , for 
bunding the river Eangoli in the Damnagar taluka and 
forming a large reservoir impounding 236 million pahie 
feet. The catchment area above the proposed bund -is 36 
square, miles and is principally in Bhavnagar territory. A 
rough estimate has been made for this work amounting to 
Rs. 6,00,000, and a trial trench was made, bat nothing fur- 
ther has been done in the matter, as the Bhavnagar ?tate 
expressed their intention of objecting to our proceeding- with 
tho scheme, interfering as they said it did with the perennial 
flow and affecting as it would their lands lower down. 

Ther Thehi liiver Project No. 22 . — This project, which 
cost Rs. 33,000, was for a system of channels and works and 
repairs to an old masonry bund across tho Thehi river at 
Amreli to utilize the flow for irrigational purposes. 

The Shingoda Biver Project No. 23.-rThis is a 
scheme for damming the Shingoda river near Ghatwar by a 
masonry bund and utilizing the flow for irrigating land on 
the left bank of the river. The project has been sanc- 
tioned at a cost of Rs. 1,11,783 and commenced during the 
late famine and the foundations of the dam partially laid. 
The catchment area is about 160 square miles and tho flood 
discharge of the river is approximately 108,000 cubic feet 
per second, and in the cold weather from 60 to 100 cubic feet 
per second according to the rainfall. ■ It is anticipated on an 
average sufficient water will be available to irrigate 3,000 
acres and that this work 'will be a productive one. 

The Piclivi Project No. 24 . — This is a project for form- 
ing a large impounding reservoir and constructing a feeder' 
to it to ensure its filling in the rains from the Sangavadi 
river. _ The bund is being constructed near the village of 
Pichvi in tho Kodinar taluka and will impound an availablo 
supply of 230 million cubic feet and irrigate 5,600 acres. 
The estimated cost of tho scheme is Rs. .3,72,432. 
The earth-work was commenced during the last famine. 
There will he no doubt of this rcEei”roir filling even in ordi- 
nary had years as the Sangavadi has a catchment of 20 
square miles and a 6" run-oif will he sufficient to replenish it. 
This work can only be looked upon as protective, as Re. 1 per 
bigha is as much as wo can expect to derive and tho annual 
revenue will about balance the maintenance. Tho Revenue 
authorities are in favour of it, as it will secure tho rayats iu 
years of drought against total failure of their crops. 

The Seiriuiji Biver Project No. 25 . — It was proposed 
to build a low masoni’y dam across tho Setvunji river above 
Saramda and utilize tho cold-weather flow by turning it 
into the Mahda tank and thence irrigating tho lauds of tho 
Kharapat villages, as no reliable data of the disohargo of 
this river had been obtained ; and as the question of inter- 
ference of riparian rights in the Bhavnagar territory thvougli 
which tho river passes to its outlet were brought up, nothing 
further has been done in the matter. Tho scheme, however, 
seems feasible and capable of iirigating some 3, COO to -1,000 
acres and might probably he productive. 

It will bo seen from tho foregoing resum J (bat the 
majority of tho larger proposed works are for impounding 
leservoirs in the Navsari Division, a part of Raroda territory 
where there is generally an ample fall of rain and con- 
sequently less need of protective works ; and unless sucli of 
these proposals had a reasonable prospect of mviiig a gwa 
return on the money invested, it would bo a doubtful policy 
carrying them out, ns Uioy might saddle the State with a 
financial burden it could not bear. , . - 

The Sabarmati scheme deserves thorough examination, but 
it is one.that would have to bo ciirried out as a joint work. 
For tho Baroda Division and for lands in tho Panoh Mahals, 

. tlio Mahi, Nerbudda and Heron rivers should embrace souto 
potentialities, and these rivers witli tlie- Tnpti arc, I thmk, 
worthy of some special investig-ation. 
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INDIAN IRRIGATION COMMISSION : 


ir. a. Ji. 

T.yn. 


The Valvai Froject No. 12. — Tins is a proposal to 
Innid the Madan river in tho Vakal taluha and form a 
reservoir to tho east of Vakal ; the hund would ho upwards 
of 11,000 feet long and from_a catchment area of 12 square 
miles would impound about 650 million cuhio feet. The 
.scheme has so far keen gone into only in a Tory cursory way 5 
and from the data available Mr. Whiting esprossed it as 
his opinion that tho scheme "‘ould onlv pay 2/4. and was of 
opinion that the reservoir would not fill except in years of 
larae rainfall. 

The Furna Eivei" Froject No. 13. — This is a proposal 
to construct a reservoir on tho Puma river ne.ar Antapur 
in the Yyara talu'ia by bunding the river. The reservoir 
which would contain atont 8.500 million ouhio feet would 
probahlv cost from 20 to 25 lakhs and would- irrigate 46,000 
acres. There is ample land under command, hut the project 
has yet to ha thoroughly examined, and it depends on the 
nature and extent of the dam foundations whether it could 
be ever carried out with tho remotest chance of financial 
success. 

The Fandarjpada Froject No. U. — The Bandarpada 
weir and canal is an old work and is situated in tho Songad 
taluka. It is fed by a small stream and irrigates about 200 
lighas. 

Chikhli Weir No, 14-A , — This weir is constructed in the 
Vyara taluka across the Mindhola river and irrigates GOO 
bighas. It is an old revenue work and no details are to 
hand as to its cost. 

Kadi Division. 

The Kadargur Froject No. 15. — This is a reservoir 
formed by bunding the Rupen river. Tho eaith-work was 
carried out during the late famine, and consists of an 
earthen inncl 12,000 feet long and 27 feet high. It will 
impound 767 million ouhio feet from a catchment area of 30 
square miles. It will irrigate lands in tho liheraln taluka 
between the Rnpen and Pashmawati rivers whero the sub- 
soil water is deep and well irrigation costly ; 3,700 acres aro 
under command. The hund and works aro nciirly completed 
and tho reservoir is expected to fill in tho next rains. The 
total cost will ho Ei. 4,35,000. It is prohabla that as well 
irrigation is so costly, tho [goject will prove u financial 
auccops. 

The Anaicada Fam No. 16. — ^This is a submerged weir 
that has been btiilt across tho Saraswati river below Patan 
with the object of ariosting tho undcr-flow in tho sand and 
raising tho water after tho monsceu by romovoable weir 
shutters and passing tho water thus arrested through a canal 
to irrigate a portion of the Harij Mahal. At present only 
tho masonry dam and 3 miles of tho canal have been execut- 
ed, The total estimate of all tho works is Rs. 2,CO,000. 
Tlio area to ho irrigated is 7,500 acres. Tho qu.antity of 
water avail.ablo depends on tho lluw in November after tho 
raios ; it is expected 100 uiiUion cuhio feet will bo available 
early in tho year ; the river is, in ordinary years, quite dry 
and no flow takes place after January. 

The Dharuean Feservoir Ab. IT. — Tliis is a small 
iiuponiiding reservoir that has been constructed to utilize 
the flow in tho Northern Drainage Channel from Gotwar in 
the cold se.ason. It will inigite from 1,000 to 2,000 acres in 
tho north of tho Kadi Uiluka. Tho head-works aro 
finished and tho c.anal remains to bo done. Tho pcroiinial 
flow on an average 12 feet per second is Iho chief source of 
auptdv. Tho estimated cost of the whnlo is Us. 01,000. 

Vadnagar Tank Feeder No. IS. — This is a project for 
tlio improvement of an old canal and bund and to utilize 
them for tho diversion of ji perennhl stieiim from tho hill 
10 feed tho Vadnagar and Visiiagar t-inks and utilizo tho 
surplus water for irrigation by snppleinouting tho w;\tcr in 
the Dluiiiuan project. Tho reservoir will imponud a sopply 
I'f 35 million cubic feet, and tho project will irrigate about 
2,COO acies, tho estimated cost being Rs 07,0 )0. 

The Chhatral Sesertsoir Project No. 19. — This is a 
sclu'ino for utilizing the waters of tho Kadi Northern and 
lYisilem Drainage and storing it in an iiiniouuding reservoir 
■at Chhatr.rl for irrigating laud in tho Kadi and Kalol 
taluka. Plans and estimates havo been prop.rtcd and held 
in tradinesi to carry out this work for relief purpos-es. It 
•,«as notccn»lderi-d It would prove a Gnancial success or prove 
a ptoductivo work, and it has to far remained in abeyance. 

The Salarotaii or lladol Scheme No. 20. — This U a 
project, fer bunding tho river S.rbarmali near Ilarlul by a 
C'.miysito d.ata titatly 4 miles long and 60 feet in height 
f.irraing ahirgo reseivi lr. The w.itcr, if it can be i£Uii..nt!,l- 
nl, would irrigate land in tha sonthern portion of tho Kadi 
I’.uiul of Uaroda territory as well as in tho Sanand taluks 
of IStitisu ttniury. The site of tho darn is irs tho Jfahi 
Knntha Agerrcy aiid bcif.n^-s tv) two Th-rkuts, For half tho 
width of tho riY<f, icck IS visible and per ttiuslon h;u lesu 
oi tairieil to csMitatn the nature of li,« ptoS .ibU’ fcamUthns 
of the other S-oslieti by sinking trial pits and thvro aiis ja,-i 


commenced. It will depend on the favourable nature or 
otherwise of these tri.al pits whether tho sohemo. will prove 
practicahlo ; at this point tho rivar has not a perennial flow. 
It is ippfssible at this stage to make any forecast as to the 
financial results of such a project whioh may coR anything 
up to two crores of tupee-v. It seems certainly to justify the 
experiments wc are carrying out being proceeded witli. 

The Mazam Project No. 20-A. — ^This project is k 
divert the flow of tho Mazam river, a Tributaty' of the 
Vatrak, by a weir near Sultanpur ne;ir the junction with 
the Vntrak, and utilizing tho flow, which may vurv from 
10 to 40 cuhio feet per second ; it would irrig.ata laud in 
Baroia territory in Dehgam taluka. There would not be 
likely to be more water than could he used on tho small strip 
of Bavoda territory contiguous to it. It is a question as to 
bow the British Government will view this scheme interfer- 
ing as it would with the flow in tho Vatrak river. I. am' 
not aware that this water is used, or that there are any work.s 
constructed on this river. Tho project is under develop- 
ment. 

Aoibejii Divisioy. 

The Dhamel Project No. 21. — This is a project for 
bunding tho river Eangoli in tho Damnagar taluka and 
forming a large reservoir impounding 2S0 million cubic 
feet. The catchment area above tho proposed bund is 36 
square ruiles and is principally in Bbavn.ag.w territory. A 
rough estimate has been made for this work amounting to 
Es. 6,00,000, and a trial trench was made, but nothing fur- 
ther has hcen dono in tho m.atter, as tho Bhavnagar ftito 
expressed their intention of ohjcctiu" to our proceeding with 
tho scheme, interfering as they said it did with tho perennial 
flow and affecting as it would their lands lower down. 

The Thehi liicer Froject No. 22, — This project, which 
cost Es. 33,000, was for a system of channels and works and 
repairs to an old masonry bund across the Thehi river at 
Ainreli to utilizo tho flow for irrigational purpose*. 

The Shingoda Fiver Froject No, 23. — This is .a 
scheme for damming the Shingoda river near Ghatwar by a 
masonry bund and utilizing the flow for irrigating land on 
tho left* bank of tho river. Tho project has been sane- 
tioned at a cost of Es. 1,11,783 and commenced during the 
lato famine and tho founthvtions of tho dam partially hvid. 
The catchment urea is about 160 square milesand tho flood 
discharge of tho river is approximately 103,000 cubic fcvt 
per second, and in tho cold weather from 60 to 100 cubic ftct 
per second according to tho rainfall. It is anticipated on an 
average sufficient water will bo available to irngato 3,000 
acres and that this work will ho a productive one. 

The Pichvi Froject No. 21. — This is a project for form- 
ing a largo impounding reservoir and constructing a feeder 
to it to ensure its filling in tho wins from the Sangavadi 
river. Tho bund i.s being constructed near tho village of 
Pichvi in tho Kcdin.ar taluka and will impound an available 
supply of 230 million cubic feet and irrigate 6,000 acres. 
Tho estimated cost of tlio scliemo is Bs. 3,72,-132. 
The earth-work was commenced during tho lost famine. 
Tiiero will bo no doubt of this reservoir filling even in culi- 
nary bad years os tho Sangavadi luos a catchment of 20 
square miles und a 0" run-off will bo .sufficient to reploiiish it. 
Tliia work can only bo looked upon as protective, as Ro, 1 ptr 
bigha is .as much as wo can expect to derive 'ami tl.o aimual 
revenuo will about balance thii maintenance. Thu Revenue 
authorities nvo in fivour of it, as it will secure tins r.ryats in 
years of drought against total failure of their crops- 

The Setrunji Fiver Project No. 25, — It was prop<4isl 
to build a low masonrj- dam acioss tlm Setrunji river .above 
Saramiia and utiliro the cold-weather flow by tutnlfig it 
into tho JIahda tank and thence irrig.vting the lauds of the 
Kkir.ipat villages, as no icliahlo d.rtii of tho di»c!uii-);e of 
this river had been obtained : and as the questiou of intc'- 
fcrcuco of riparijui rights in tlm Bh.avuagar territory thtougli 
■which Uiu river pasies to its cutlet were brought up, nothing 
fuilhcr lus been done in tl-.e matter, llie *c!icme, hoaevt-r. 
Seems feasible und cajnble of irrigating some fl.tCXi to t.Wiii 
acres and might probably be productive. 

It will bu seen from the foregoing rciume tkat the 
majority of tl-.e larger ptopoicd works aro for inqsuiuding 
reservoirs in the Kavsari Divisiuii, a p.art of lUiod.-s territory 
wlicto tlicro is gemnilly an ample fall of rain and «m* 
tequcntly Icfs need of protectivu works; nn.l tui!*t.« vach o. 
tUiBO piopoiuls had a rcoaon.iblc prcsja-ct ut mvtng a ooe-J 
return on the money invested, U woii'd be .adoullfal Ji.-'a-y 
carrying theta out, us they might cMdie the State Itjt.ha 
fituueial Lurdeii it could not hear. . 

Tlic S-abarreati s.r!-icme dc»<rvc* Iherougb t-x-ttninati. n, la, 
it iaoae that wouM liavo to he ..-.airkd Oat r.t a ydilt wary. 
For the IlaTo.U Divuk.n .and furlamls in the I’anch .ifala.*, 
the ilahl, Nctbu-ldt aad llciaii rivvt* sk.aid vsj!ra..c “f'-n-r 
J.,tet.tial;ti<-,, and IhsiO rivers with the Tapti »tCf f t.i'-t*-* 
Worthy of t'/ru’j .'iSo’cial in\c*;igiU;,a. 
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INDIAN iRRIGATlON COMMISSION: 


MemoraMtini of points to be considered by the Irrigation Commission in the Bombay .Presidency; 


Govermneot 

works.. 


Sind. 

1. A memorandum of tlie points, ou wliioh the Sind 
ofiieeis will be asked to give information, has already been 
forwarded demi-officiaiiy to the Secretary to the Govern- 
ment of Bombay, Public Works Department. 

Gojeeat. 

3. The gross and cultivable areas in each district and the 
, . . , , proportions of the latter which are 
protected by Government irriga- 
tion works, by private or village 
works and by wells respectively. Character of the soil. 
Extent to which cultivation is dependent on artificial irri- 
gation. Rainfall. Is there ordinarily a demand for water 
in Guierat during south-west monsoon? What aie the 
crops which require irrigation and how many waterings do 
they require, and at what times of the year? Ho.v is the 
distribution controlled, and in what form is irrigation 
revenue realised P 

3. Experience as regards black soil. Do small tanks con- 

slructed ia suoh soil hold water, 
and can high earthen dams be 
made of it without masonry core walls? When the land 
irrigated is a black soil, is there any demand for water 
during seasons of average rainfall or only in case of pro- 
longed drought ? In snoh soils does the irrigated area show 
a falling off in years of fair or good rainfall owing to slack 
demand and is the revenue more precarious on this account 
than on tanks commanding other classes of soil? Has 
there been a desire for in'igation works on the part of 
owners of black soil, and ia the construction of tanks for 
sjob soil considered as remunerative or as important as for 
. other classes of soil ? 

4. Description of existing Government irrigation works. 

. . Total annual iridgaiing capacity, 

itiigat oa range of variation. Are these 

works to he depended on in a 
season of drought ? Particulars regarding completed and 
proposed works as in the memorandum by Inspector General 
of Irrig.itioii, dated 7th May. Question of utiUsing the 
waters of the Narbada, Tapti and rialiramati for irrigation 
of Gujerat districts. Any other possible sources of irriga- 
tion, 

6. Number and capacities of the Provinoial irrigation 
„ . , , .... works. Expenditure ou now 

rmgation 01 , uiaintenauce during 

last ten years. Now Provincial 
works, if any, sanctioned or proposed. , Extent to which 
. provincial revenues have been applied to the construction of 
new iriigation works and the limitations to suoh application. 
Does the Province get the whole of the increase ot revettua 
due to the construction of suoh works P Have present 
aiTangemcnts under the Provincial settlement the effect of 
Biicouraging or discouraging the application of Provincial 
revenues to works of irrigation ? Is it desirable that Pro- 
vincial revenues should in future be devoted to the con- 
struction of such works, or should all new works ho con- 
structed from In. perial Funds? In what oases should new 
irrigation works be undertaken as a charge against Pro- 
vincial Funds? 

6. Dy whom constructed and controlled. Number of 

DUtrict or vUtoge works, ^uch works and aggregate extent 
• or cufiiyation dependent on thorn. 
Responsibilities of Government in conucctiun with their 
mainteiiauco as fixed at former settlements. Average 
annual expeiiditiire, if any, incuired by Govenimeul ou 
these works exclnding expenditure ou relief works duiiug 
late famines. Is any irrigation realized or are remissions 
of land roveuue given wben the works fait P Have new 
works of this cla-s been constructed of lato years otberwiso 
than as famiue relief works P Are such works undertaken 
by District Boards or by private landowners? Is it desir- 
able that District Funds sbotild be expended on such works? 
Has it been the practice for Government to encourage the 
construction of such works by loans to District Boards or to 
land owners ? Can the protective value of these works he 
increased by tievoting utoro money attd greater attention to 
ibeir up-keep, and by encouraging the construction of ceW 
works? Eulbrcemeut of local rcsponsibUitics in this con- 
iicotion. Value of such works as concerning village water- 
supplies for’men and cattle, without reference to irrigation. 

7: Total area ir-rigaleid by wells in ordinary yc.ur3 .and in 
• Wells drought. Number of 

new wells constructed annually 
duriug last leu yeafi. Extent to which coustxucliou liae 


Programmes 

works. 


of 


been a-ssisjed by advances from Government. Concessions, 
if any, given to the constrnctors of new wells. Is it pos t- . 
ble or desirable to stimulate the construction of- neyv wells 
by mote libeial advances or inducemenb? Extent to which 
wells have been, affeoted by the droughts of 1809-1901. 
Were any of those which ran dry deepened, and if so, with 
what results?' Number failed or abandoned. Averaso 
depth of water below surface and cost of wells used for 
irrigation, anl area served by each. Reports by Mr, Crimp 
and Geological Officers on possibility of artesian, wells in 
Gujerat. 

8. Districts or tracts in which lands or crops' are injured 

Drainage works. ’’J’, water-lpggiiig • or e.vcess of 
.water in very wet years. Arc 
additional drainage works, required, either on sanitary or . 
agrioaltnral grounds? Source from which funds would be 
provided for suoh'works. Would they icsidtin any inctearo 
of revenue, or in preventing lo.-'s of revenue now remilled 
after seasons of flood? 

9. Classification of the works on wbicli relief labour was 

,,, , . , . , employed in the districis alfeeted, 

Works executed bj leiiet j , , , , 

iabonr. una amount expendeu on eaoli 

class, say Roads and Road-raetat- 
ling — Railway work, including collection of ballast— Iiri- 
gafion works — Village tanks and other water sforage works 
— Miscellaneous — . 

Works uncompleted at end of famine which it i.s consi- 
dered desirable to complete as a charge against Provinoial nr 
Imperial revenues. Eea.sons for proposing their early com- 
pletion and results anticipated. Rcsnlts attained on coiu- 
ideted irrigation or 'storage works, especially vilLige tanks. 
Have they been found to hold water and ■ to improve or 
conserve the resources of the village for watering, cuttle, 
etc. ? . • ' 

10. Districts for which programmes have and havo not 
been prepared. Examination of 
programmes, especially for dis- 
tricts most liable to famiue, with 

reference to the number of units provided for, the distribu- 
tion of the works over the district, and their utility. 
Arrangements for maintaining, extending or completing 
tbo programmes. 

11. General inquiries will bo made in regard to_ irrigation 
woriis in Kathiawar, with reference more pavtioularly to 
the works carried out during the late famine as in para- 
graph 9. 

Deccan- 

12. Inquiries will be made as in Gujerat as in para- 

graphs 2 to 9. In addition stalls- 
typhal information will be require! 

regarding all the larger or typical * 
iirigation works in the Dcocan as below : — 

I, — Initial statistics. 

Area and nature of catchment. 

Assumed average annual rainfall. 

Full supply capacity of lauk in m. c. feet. 

Percentage of capacity on assumed average rainfall. 

Water spread at full supply. 

Maximum height and total length of dam. 

Cost of dam, waste weir, sluices. 

Compensation for land submerged by t.ink'. . 

Cost of canal and distributing channels. 

Total capital coat. 

II. — Annual statistics for each year since completion 

Rainfall of the year. 

Amount stored during year. 

. Amount run over waste weir. 

Total run off for the year. 

Petcoutage of run oil on rainfall of the year. , 

- • - Area irrigated duriug the year in acres, ' 

Quantity of water if any left, iii tauk al.ehJ of 


irrigating season and avallablu for next year. 


Initial statistics of Iho.samo. kind should bo givva foi" 
all now projects whioli have been sufficiently 
the proposals for, which will be considered by the Com- 
mittee. 
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358 , INDIAN mtllGATlON COMIUSSION : 


aro they recomiucnded only on sanitaiy grounds, or as a 
means of employment for relief. labour? 

10. Classification of works on which relief labour was 
employed in the distrieta affeeted, 
ieil?f laL? ™ “f'* amount expended on each 
cmplojed in famine o£ :697. class, say roads and road-metalling, 
railway work (including collection 
of ballast) irrigation works, village tanks and other water 
storage works, miscellaneous ? 

, _ Works nnoompleted at end of famine which it is con- 
sidered dpirable to complete as a charge against Provincial 
or Imperial revenues, Heasons for proposing their early 


Memorandum of points io he considered 

1. For districts or tracts Halle to famine or 
scarcity.— Giioio cTxi. cultivated or occupied areas of each 
district ; average gross area annually under crop and the 
probable proportions of the cropped area which are irrigated 
by Government irrigation works, by private or village 
works, and by wells, respectively. General configuration 
of the country ; character of the soils, and their suitability 
for irrigation. Extent to which cnitivation is dependent 
ou artificial irrigation ; statistics of annual and monthly 
rainfall. Years m which reliable records show that there 
has been (1) famine, and (2) severe scarcity not amounting 
to famine. Staple orops for each main class of soil ; times 
at which sown and reaped. What are the crops which 
require irrigation, and how many waterings do they reqniro 
and at what times of the year. Dtility of irrigation in 
increasing the produte of the laud and in securing it from 
the effects of a failure of the rainfall. Genoial measures 
which should be adopted for extending irrigation in each 
district, either by Government or private works. 

2. Jixisiing Q-overnment irrigation loorl's [Impe- 
rial). — General statement giving the following infonaation 
for each work : — Capital outlay to end of 1900-01 j annual 
gross revenue, maintenance charges, net revenue, percentage 
of net revenue on mean capital outlay, and area irrigated 
based on an average for the 10 years ending 1900-01. Par- 
ticulars regarding each work as in the memorandum by 
the Inspector General of Irrigation, dated 7th May 1901. 
Foirn in which irrigation revenue is realised. Are the works 
Cl edited with all the revenue to which they seem fairly 
cutilled? Protective value of the works during recent 
years of drought. 

3. Proposed new Gcveriwient viorJes. — Particulars 
regarding each work as in the memorandum by Inspector 
General of Irrigation dated 7th May 1901. General state- 
ment of proposed new works showing for each the estimated 
capital cost, and financial result, and the area to he irri- 
gited in each district. Possible scope for works showing 
other than those which have been proposed, 

4. Provincial works. — Partioulars as in paragraph 2 
regarding any works for which capital and revenna accounts 
may be kept. List and brief description of works for which 
capital and revenue accounts ace not kept; total expenditure 
incurred on such works ; total receipts ; areas irrigated and 
annual maiutenance charges. Are the works credited with 
all the revenue to which they seem fairly entitled ? Protec- 
tive value of the works during recent years of drought. 
Expenditure on new provincial works during the last 10 
years. New Provincial works, if any, sanctioued or proposed. 
Extent to which Provincial revenues have been applied to 
tho coustructioir of new Provincial works and the limitation 
to such applicatiou. Does the Province get the whole of 
tire increase of revenue duo to the construction of such 
works P Havo the present arraugemeuts under tho Provin- 
cial settlement the effect^ of enconiaging or discouraging 
tho application of Provincial revenues to works of irrigation? 
Is it desirable that Provincial revenues should he devoted 


completion and results .anticipated. Results attained on 
completed irrigation or storage works, especially village 
tanks. Have they been found to hold.w.ater and to 
improve or conserve tho resources of the village for waterin" 
cattle, etc. ? ' ' ■ . “ 

11. Districts for which programmes have and have not 
Ftogrammo of relief works, been prepared. E^minatiou , of 

programmes, especially for districts 
most liable to famine, with reference to the number of units 
apd percentage of population provided for, the diatributioii- 
of the works over tho districts, and their utility. Arrange- ' 
ments for maintaining, extending or completing the pro*.' 
grammes. 


by the Irrigation Commission t;» Bengal: 

in futnro to the constrnction of such works or should all 
new works be constructed from Imperial funds? In 
what cases should new irrigation works be undertaken as 
a charge against Provincial fnnds ? ' 

6. Private Irrigation works other than wells,— Titiel 
description of sneh work, (including field embankments) by 
whom eonstruoted and controlled ; slate of repairs j their 
liability to fail ure in a year of drought; obstacles, if any, 
to their extension. Extent to which constfnetion has been 
assisted by advances from Government.' Concession.'', if any, 
given to the constructors of suoh works.' Obstacles to their 
extension and possibility of stimulating their construction 
in tracts liable to famine. Can new works of this kind be 
constructed without the permission of Government or witli- 
out reference to their possible effect in intercepting the 
supply to either Government or private works? 

6. TFe/fs.— Districts or tracts in which well cnitivation 
is most largely practised. Average depth of water below 
general surface in each district or tract ; cost of wells used 
for irrigation ; average area irrigated per well. Extent to 
which the supply of water is affected by drought. Conces- 
sions, if auy, given to the constrnctors of new wells. Is it 
possible or desirable to stimulate the • constmotion of • new 
wells by more liberal advances or inducements ? . 

7. Black cotton soil. — Where prevalent ; nsnal depth i • 
nature of the underlying stratum. Is there any desire for 
irrigation on the part of the cultivators of such' soils ? 
Extent to wl>ich the suitability, of these soils for irrigation is 
affected by their depth, and by the facilities for natural 
drainage afforded by tbe stratum underlying them, ' 

8. Water rates and distribution of water on Govern- 
ment wori-x.— Scale of water rates ou major and minor 
works. How is the distribution of ■water arranged for and 
controlled P Effect of years of favourable rainfall on tlic 
demand for irrigation, and on irrigation revenue. 

9. loans for improvements.— lotai amount of loans 
advanced in each district under tbe Land Improvement and 
Agriculturists’ Loans Act, respectively, and total amount 
of loans expended on works of irrigation during each of the 
past ten years. Number of works of each class (wells, 
tanks, etc.) constructed, improved or repaired by means of 
these advances. 

10. Programmes of relief works. — Districts for which 
programmes have and havo not been prepared. Procedure 
adopted in preparing the programmes, more especially as 
regards tho selfotion of ‘village works ’ and other small 
works which aro generally cairied out by Civil Agency. 
Examination of progi-ammo with special reference to tho 
number of units and percentage of population provided for ; 
the number o£ units requiring relief in tho most severe 
famine on record ; the distribution of tho works over tbe 
district, and their utility. In tracts where dtainage or 
flood embankment is more required than irrigation, inform- 
ation as to any projects of tho kind which would bo suitable 
for entry in tho relief works programines. 


Memorandum of points to be considered by the Irriyatioii Commission in the United Provinces of Agra and Cvdh. 


1, Extension, etc., of existing irrigation works. — Aio 
many exteneions or improvements of existing works, which 
would be certain to prove remunerative or to increase the 
efiioiency of the works, held in abeyance owing to re- 
striction of funds ? 

3. Financial arrangements. — Have present arrange- 
ments under tho ptovinoial settlement the effect of encour- 
aging or dlscouragiiig the exteneion of irrigation? 


3. Expansion of irrigation from existing works. 
Main features and results of tho policy adopted during 
recent years for tho expansion of irrigatioii from existing 
canals by remodelling tho channels, read justing, tho size 
and location of outlets, and improving generally tho syslciu 
of distribution. Further tcope for eimilar improvements. 

4. Buty of tt-afer.— Improvement effected of rcciOt 
Tears in tho duty of water. Probable pcrccnloges of 
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INDIAN IRRIGATION COMMISSION: 


In cas3 oijaflii' lands, does the Stale only' get the water 
rateP Do Jagirdars contribute anything towards the cost 
of the worts P 

Do not the amounts shown as revenue in the annual 
reports include under “ share of produce " a certain amount 
of revenue which was realizable before the construction of 
the works, or are the whole amounts shown fairly and 
entirely creditable to the works P 

6. Distribution and duty . — What are the crops mainly 
irrigated, and how tnany waterings do they usnally receiveP 
Daring what period is water given out, and how is the 
distribution controlled and the duration of times of each 
cnltivatov determined ? What is o msideved a fair average 
duly per million cubic feet stori d, including losses by eva- 
poration, absorption, etc. P 

7. Black cotton soil . — Experience as regards black soil. 
Do small tanks constructed in anch soil hold water, and can 
high earthen dams be made of it without masonry core 
walls? When the land irrigated is a black soil, is there any 
demand for water during seasons of average rainfall or only 
in casa of prolonged drought P In suoh soils does the irri- 
gated area show a falling off in years of fair or good rain- 
fall owing to slack demand, and is the revenue more pre- 
carirns on this account than on tanks commanding other 


classes of soil ? Has there been a desire for iirigation works 
on the part of owners of black soil, and is the cons'ruction 
of tanks for such soil considered as remunerative or as 
important as for other classes of soil P 

8. Future extensions.— Ax>a.xi from the enlargement and 
improvement of existing works, are any new woiks of con- 
siderable size proposed or considered possible in Jaipnr? If 
so, in what tracts, and what would be the probable area of 
now inigation P Is the field for new works restricted be- 
cause their construction would seriously interfere with the 
supply to existing works within the State p Are there .my 
possible irrigation projects, the construction of which would 
benefit the State, but cannot be contemplated owing to ob- 

• jections that may be raised by neighbouring States, to inter-, 
ference with the water-supply, or to the necessity of carrying 
the channels through the territory of another State ? 

9. Belief works . — What were the works on which relief 
labour was mainly employed during Lite famine P Were 
any new irrigation works commenced and completed, or if 
not completed, is it now proposed to complete them? Can 
useful employment be found for relief labour in improving 
or strengthening existing works or on the constriiolion of 
proposed new worhs, and ' are any programmes of possible 
irrigation relief works maintained ? 


Memorandum for Bngineer Officers of additional points to be considered by the Irrigation Commission in 

Hyderabad and ^Mysore. 


1. Population, areas, etc . — The pepuLation, and gross 
cultivable and average cropped areas, in each district of 
Division, and the area irrigated in (i) a normal year, (ii) in 
a year of drought by State irrigation works, private or 
village works, and wells respectively P 

2. Soils . — General oharacter of the soil. Brief description 
of each important class of soil and of its distribution over the 
country. General experience as to irrigation requirements 
of different soils. 

3. Black cotton soil . — Experience as regards black soil. 
Do small tanks constiucted in sucli soil hold water, .md can 
high earthen dams be made of it without a masoniy core 
wall P When the land irrigated is black soil, is there any 
demand for water during the seasons of average rainfall or 
oalj in case of prolonged drought ? In such soil does the 
irrigated area show a falling off in years of fair or good 
rainfall owing to slack demand and is the revenue more 
precarious on this account than on works commanding other 
classes of soil P Has there been a desiro for irrigation 
works on the part of owners of hkick soil, and is the con- 
struction of works for such soil considered as remunerative or 
08 important as for other classes of soil P 

i. State irrigation works . — Number and description of 
the State irrigation works and their total capital cost.. 
Total area irrigated by the works (f) in a dry year, {ii) in a 
normal year. Average annual working expenses and total 
and net revenue. Are these works to he depended on in a 
season of drought P 

5. Future extensions . — Are any new works of consider- 
able size proposed or considered possible in the State P If 
so, in what tracts and what would be the probable area 
of now Hxigation P 

0. Village or private irrigation works, excluding wells 
— Are there any village or private irrigation works exclud- 
ing wells P If so, by whom are they constructed and 
maintained ? Number of such works and aggregate ex- 
tent of cultivation dependent on them. Is any expenditure 
incurred by the State on these works or any increase in 
revenue, direct or indirect, derived from them ? 

Is there any considerable scope for the construction of 
new works of this class P If so, in what tracts and what 
would be the probable area of new irrigation P 

7. Crop irrigated, distribution, and duly. — 'What are the 
crops usually irrigated in each season by [i) canab, («) tanks. 


and (Hi) wells ? How many waterings do they usually 
require P During what period is water given out? How 
is the distribution from (i) and (ii) controlled and the time 
for which water is allotted to each cultivator determined ? 
What is considered a fair averajje duty per cubic feet per 
second of discharge or per million ciihio feet stored, including 
loss by evaporation, absorption, etc.? — - , 

8. Statistiesfor typical works. — Statistical infoimatiow 
.regarding some of the larger or typical storage.works : — 

I. Initial statistics. 

Area and nature ■bf-catchment;_ 

Assumed average annual fai^all. 

Pull supply capacity of tank in m. c. feet'. 

Percentage of capacity on assumed average rainfall. 

. Water spread at full supply. 

Maximum height and total length of dam. 

Cost of dam, waste weir, sluices. 

Compensation for land submerged by tank. 

Cost of canal and' distributing channels. 

Total capital cost. 

II. Annual statistics for each year since completion. 

Jlainfall of the year. 

Amounts stored during the year. 

Amount run over waste weir. 

Total ran off for tlie year. 

Percentage of run oft' on rainfall of the year. 

Area irrigated during the year in acres. 

Quantity of water, it any, left in tank at 
end of irrigating seasons and available for next 
year. 

9. Flood protection and drainage works. — Districts in 
which flood protection or drainage work's are required. Are 
these of sufficient urgency to bo carried out whenever funds 
may be available, or may thoy bo reserved for the employment 
of relief labour P Would such works lead to any increase 
or prevent any loss of land revenue or are tlioj recommend- 
ed only on sanitary grounds or as a means of employment 
for relief labour P 

10. Belief woi'ks. — On what classes of work was relief 
labour mainly employed during the late famine p IVi re 
any new irngatiou works commenced and completed, or if 
not completed, is it now proposed to complete tlicm ? 


Memorandmi of points to be considered by the Irrigation Commission in Central India. 


1. Population and area . — Population and gross area of 
State 1 cultivated or occupied area ; average area annually 
under crop ; areas irrigated respectively by State works, 
privato or village works, and wells in (1) a normal year and 
(2) a year of drought. 

2. Physical features, soils, raiifall, etc . — General con-' 
figuration of tbo character of the soils, and their snitahility 
for irrigation. If any black cotton soils, . where pi'ev.alcntj 
usual depth ; nature of the underlyingslratum ; is there any 
desire on the part of the cultivators for the irrigation of such 
aoils? Statistics of rainfall. 


_3. Crops, efe.— Staple crops grown in each main class of 
soil ; times at which sown and re.apod. 'What are the crops 
which requiieirtigation j how many waterings do thoy require 
and at what limes of the year? Rental of irrigated and un- 
iri'igated lands. Is the State’s share taken in cash or as a 
share of the produce? If the latter, is it taken in bind or at 
a cash valuation? 

A. Famines.— lexm in which rcHahlo records show that 
there has been (1) famine and (2) scarcity not amounting to 
famine. Ayeas most liable to famine. 
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•ojol Hooq OAaq tjoiqAi osoqg uaqg joijgo RjioAi joj odoog 'uoig 
•aSijj; AiOU go aa.ia ojqaqojd pna ‘gsoa ojqaqojd S sqjOAi ogcg’g 
Aioii posodoad go gsiij— •yy.ioJi o)V)g oiou p?fodojj[ *9 

•pogaSijji aojaoqg n; 
osaojont ojqjssod pna ‘sqjOAi SnigBixo SuiAOJdmi go’ AgijiqiBSoj 
g woaiH jogaAi oijg bi Btujog gaqAv no jma 'guogxo gaijAi og ‘os jj 
'! spna'i .MAn/'ogv^jJj; BqjoAi oqg opj ‘jagaAi oqg go uoignqugsrp 
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Sinajag sjanaa Ana opnjaui Aoqg op jo ‘kjjoav oSajogs pja dsaqg 
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gsoa pua Joqmn'n jagoj— •yy.ioai notjvCi.ht o}0}g -o 


198 


.•aoNaoiAa anvtoaias 



862 


INDIAN lERIGATION COilMISSION: 


C . — Canals of intermittent Jloia. 

21.— Small inisation channels, sappUeJby temporatr dams throvra 
&cros3 a rivor-bcd, are iudaara aadjr this heading. 

12, Please describe generally — 

(1) the manner in wbiob the canal (or 

group o£ canals) in the— — — district is 

supplied with water ; 

(2) the manner in which the water ia distributed to 
the laud ; 

(3) the period for which the supply is ordinarily main- 
tained — 

(a) in a year of ample rainfall ; 

{b) in a year of scanty rainfall ; 

(c) in a year of drought. 

13. To what Client does the irrigation increase the value 
of the produce of land — 

(1) by rendering it possible to cultivate two harvests 

instead of one? 

(2) by leading to the substitution of more for less 
valuable crops or varieties ? 

(3) by increasing the yield — 

(a) in a year of ample rainfall ? 

(5) in a year of scanty rainfall? 

(o) in a year of drought? 

l-l. How far is the value of the irrigation diminished 
by— 

(1) the too late commencement? 

(2) the too early cessation of the supply ? 

15. In the irrigation ordinarily supplemented by irriga- 
tion from wells given to the same land and, if ^ao, how far 
is this c.'isential ? 

16. Can you give an approximate estimate of the increase 
in the total annual value of the produce per acre duo to tho 
i rrigation — 

(1) on tho average of a normal term of years ? 

(2) in a year of drought? 

17. What is approximately tho .average annual rate per 
acre paid on account of irrigation— 

(1) by tlio cultivator (or the owner ?) of tho land to 

tho owner of the canal in tho form of Water rate 
or otherwise ? 

(2) by the cultivator to tho owner of tlia land in the 

form of enhancement of rent of otherwise ? 

(3) by tiio owner of the land to tho Goycrnmcatin 

tho form of enhancement of revenue, water 
ndvaiitige rate, owner's rate or fithcrniso ? 

(I) by the owners of (ho canal to tho Government in 
tho form of royalty? 

In each case please slate whether the latu i.s paid on tho 
area actually irrigated during tho year, on the .area ordi- 
narily irrigated, on tho whole irrigable area, on the total 
area of the holding, or Low. . 

18. What, if any, private expenditure is necessary to 
bring the water to tho field or to prepare the land for 
irrigation? Is this generally incurred by the bandloid or 
by tho tenant? If by the latter, what security has he for 
rccoupiiient? 

19. ll;u any damnga ronulted to the i>cople or dclcriora- 
tiett to the soil from irrigation without manure, from too 
profttac, toa extensive or too frocjuent irrigation, from n.al.r- 
loggiiig, salt elllorejcenca or ollu twiie? I £ »,o, wlat is iu 
fonn. ita extent, and, in your opinion, ita e.-mse and the 
pu**ib!e remedy? Of what standing rcaiicetivcly are tho 
irrfgaticm in ijucstiuu and tho evil which has sprung from 
it? I» the Utter inerc.ising ? Wh-at is your eipirti-nce of 
the rouUi of draining irrigated land? 

20. How h the tiiainlenance (rcp-iin. silt clearance and 
the li'eel provided for, and what is the .approxiuiaU- 
annnal ccaI j-t acre iriigttcd? IWi the system wor'.; 
fairly m il and U any hgirlatiun tejuired ? 

21. iVejo ,i,ny uf thj ca.n.iN Cijn,lr!ii:!f.i hr prir.tU pet- 

lisa any troalU 3t;>eu in such cae.-s in regard of 
'.lie supoly of Hater by tho o»rn«» of the canal to other 
vHD;r« of U;; !. or of the nalUaliva of dues for the -amc? 


Has it been found necessary for Government to tike over 
tba management of any private canals, and, if so, why? 

22.' Do you consider it advisable to encourage and .assist 
the construolioa by private persons of further caaals, aud if 
so, how could this best bo dona ^ 


B.-Tanhs. 

' 23. Plcasa describe generally — 

(1) the way in which the tanks in the district 

are supplied with water ; 

{2) tho manner in which tho water is distributed to or 
utilised upon tho land ; 

i3) the period for which the supply is ordinarily main- 
tained— 

(а) in a year of ample rainfall ; 

(б) in a year of scanty rainfall ; 

(c) ia a year of drought. 

(1) the area ordinarily irrigated from a hank- 

24. To what extent does the irrigation increase tho value 

of tho produce of land — ' 

(1) by rendering it possible to cultivate two harvests 
instead of one ? 

(2) by leading to the substitution of more for less 
valuable crops or varieties ? 

(3) by incrc.-isiag tho yield — 

(a) in a year of ample rainfall ? 

(i) in a year of sc.anty rainfall? 

(c) in a year of drought ? 

25. llow far is the value of tho irrig.itioa diminished 
by— 

(1) tho too late commencement ? 

(2) tho too early cessation of the supply ? 

26. Is tho irrigation ordinarily supplemented by irriga- 
tion from wells given to tho same land and, if so, bow far 
is ibis essential ? 

27. Can you give an approximate e.,timalo of the inorcMo 
in tho total annual value of the produce per acre duo to tho 
irrigation — 

(1) on the avenigo of a normal term of years? 

(2) in a year of drought ? 

28. Wlmt is approximately tho .average annual rale per 
acre p.aid on account of irrigation — 

(1) by tho oultivutor (or the owner?) of tho laud to 

the owner of the canal in the form of water 
rate or othenvise ? 

(2) by tho cultivator to the owner of tho land in the 
form of enhaucement of rent or ntherwiae ? 

(3) by the owner of the land to the Governmontiu tho 
form of enhancement of revonuc, w.iter advan- 
tage rate, owner’s rate or otherwise? 

In each case pleaHC state whether the rate is paid on tho 
area actually irrigated during the year, on the urea ordi- 
narily irrigated, on the whole irrigahlu area, on tho total 
area of the holding, or how. 

29. What, if anv, private enwindituve is ni'ce«nry to 
bring the water to tho field or to propive tlm lotid for irri- 
gation? I-s this generally incurred by tho l.iiidlurd or by 
tho tenant? If by the latter, what ewurity hw ho fit 
jeeottpmont, 

'do. llow is tlio inaiuton inco (watching, repairs, nijt 
ckarance and tho liko) ptuvided for ? What ii the aputtixi- 
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Koitj. rUe population o£ Bomlmy City (77G,00G) inoluded in tlio total popnlation for calonlnting normal sown urea por head of population (column 11). 
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Statement IL—SJiowing grots areas, irrigated from diferent sources in each district in 1900-01. 
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BENGAL. 

statement thawing p'esent condition of districtt with reference to Population, Cultivation, and Irrigation, 
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( 2 
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Total Patna Division 46-6 15,614,987) - 296,617 
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UNITED PROVINCES OP AGRA AND OUDH. 
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701,402 I 12,007, C6i 
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SMemeni ihomng areas irrigaled 5 / Major a>ul Minor 



V»jr. 


{Bsmsn). 

PCX, an (.Varirt Suni). 




Major works. 

.Minor works. 
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• *k 
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LiST OF STATE IRUIGATION •\VORKS IN BIUTISH INDIA W.:.. .'JII WERE OPENED FOR IRRIGATION BEFORE 1 st APRIL 1901— contd. I, Works with 

Capital Account- (] ) Canals. 
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LIST OP STATE IRRIGATION WORKS IN BRITISH INDIA WHICH WERE OPENED POR 

IRRIGATION BEFORE 1ST APRIL mi—contd. 

II, Works without Capital Account. — (2) Bombay, Madras, znA Upper Burma 


lS«tVal No, 

0* Distmci. 

NUMBtlR OP 
WORKS. 

AVERAGE ANNUAL RESULTS DURING THE PIVE YEARS 
ENDING 10004)1. 
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withou 
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* Taat£ 

Gross 

• receipts. 
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• roTCDue. 
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Kharif. 
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Habl. 

IBBIGATBD. 

Total. 

EraiBEs. 
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10 
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Bs. 

Es. 

Acres. 

' Acres. 

Acres. 
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bay Bresi 

denoy. 





1,179 

Ahniadabad 

• 

... 

1,265 

68,165 

17,376 

50,789 



16,971 


3,370 

Kaira . 

• 

1 

1.890 

566 

647 

—83 



132 


3,379 

Panoli Mahals 

... 

9 

1,312 

121 

1,091 



120 


4,262 

Broach , 



873 

3,004 

) 




C 9*^0 








f 16,411 

33,943 





6,908 

Snrat 

* « 

*•1 

1,656 

47,360 

3 




C 13,304 


6,003 

Khandesh 

• • 

93 

2 

1,41,317 

62,191 

79,126 
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21.274 


6,291 

Nasib 


286 

2 

80.901 

15,600 

65,301 
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15,845 














6,293 

Ahmadnagar 

• • 

... 

2 

714 

35 

679 


-4-3 

o 

118 


6,239 

Poona , 


4 

2 

3,499 

1,245 




498 


6,300 

Satara 

• t 

... 

1 

668 

163 

490 



111 

, 

6,714. 

Belgaum . 

• • 

... 

414 

33,131 

16,639 

16,492 

• 


9,910 


6,730 

Bijapur . 

• • 


16 

5,923 

970 

4,953 



1,439 


8,176 

Dharwav , 

^ • 

2 

1,443 

1,75,560 

84,356 

91,204 



58,190 


8,179 

Batnagii'i 


... 
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3,664 

1,183 

3,481 



1,349 


9,493 

Kanara . 
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1,878 
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able. 



able. 
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10 

... 

54,014 

5,439 

48,575 

21,803 

17.007 

38,810 


9,506 

Salem 

• • 

... 

2 

1,157 

1,208 

—51 

388 

417 

805 


9,506 

Chinglepnt 

• • 

... 

1 

13,537 

3,651 

9,876 

5,871 

1,109 

6,980 


9.511 

South Arcot 


5 

... 

63,883 

9,148 

64,235 

13,634 

3,548 

16,183 


9,533 

Goimhatove 


22 

... 

1,45,195 

6,120 

1,39,063 

25,954 

20,770 

46.724 


9,539 

Tinnevelly 
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>•* 

4,23,911 

15,798 

4,08,113 

37,091 

34,583 

. 71,673 
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13.449 

Ganjam . 


313 

2,597 

1,33,117 

35,306 

86,811 

124,283 

4,914 

129,197 


13,834 . 

Vizagapatam 


81 

1,304 

1,95,317 

•68,399 

1,36,818 

69,290 

63,626 

133,916 


15,195 

Godavari 


27 

1,334 

1,33,083 

76,717 

57,386 

84,024 

2,738 

86,763 


15,eOD 
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32 

373 
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97,985 

—4,3 81 

33,657 

465 

34,023 
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85,214 
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7,60,057 

1,79,713 
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333,123 

53,844 
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1,69,873 
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277,124 
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336,869 
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